see page 5 


RADAR... 


a 
— 
= 
= 
Qo 
= 
o 
“ 
a 
—_ 
=< 
bh 
mM 
a 
= 
" ~ 
— 


102-MAN TEAM 





with Cleveland 
Speed Variators... 
precision control 
is a simple matter 


Cleveland Speed Variators — mechanical trac- 
tion-type variable drives with stepless speed 
control — provide both increase and decrease 
of output speed on a range up to 9:1 from a 
constant speed power source. 


PNEUMATICALLY 
CONTROLLED 


Infinitely variable speed regulation is pro- 
vided with instant, smooth change by either 
manual, automatic, or remote control. Precise 
adjustments are easily made with accurate ad- 
herence to settings. Some typical examples: 


MANUALLY 
CONTROLLED 


For the Chemical Industry 

In rubber processing seven- 
teen variators provide neces- 
sary process flexibility when 
changing production from 
one type synthetic rubber to 
another. 


For the Automotive Industry 
Variators give accurate con- 
trol of assembly line speeds 
to control conveyor output 
rates. 

For the Tobacco Industry 
Variators make delicate ad- 
justments for electronic beta 
gage controller. 

For the Steel Industry 
Variators provide remote con- 
trol speed change on process- 
ing line conveyor. 


For the Metal 

Working Industry 

Variators permit fast, accu- 
rate adjustment of machining 
speeds for metals, from mag- 
nesium to 38 Rc steel. 


For the Wire 

Products Industry 

Variators control four reels 
simultaneously and with- 
out slippage. 


In Ore Processing 

Variators easily adjust rate 
of material feed to hammer- 
mill. 


In Material Handling 
Variators control movement 


of steel tubes through 176- 
roll annealing furnace 


The Cleveland Worm & Gear Company 
Speed Variator Division 
3279 East 80th Street, Cleveland 4, Ohio 


A subsidiary of 
Eaton Manufacturing Company «, 
ELECTRICALLY 


CONTROLLED Sales representatives in all 


HOW IT WORKS 

Power is transmitted from input shaft 
to output shaft through alloy steel driv- 
ing balls which are in pressure contact 
with discs attached to the two shafts. 
Relative speeds of the shafts are ad- 
justed by changing the positioning of 
the axles on which the balls rotate (see 
cutaway view, right). 
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major industrial markets. 


Send for your free copy of 
Bulletin K-250. It gives 
the complete Variator con- 
tro/ story. 
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y Production Cechniques 


-»--are Vital... 


Allis-Chalmers Mfg. Co. manufactures seven 
p metals of rubber-tired front end loaders for 
very material moving operation. 
to meet sales commitments on the 
waders, high production techniques 


Meet high production requirements because of their 
multiple functions and their ease of installation. 


Tractoloaders provide a range of capacity from 15 cubic feet to 5 cubic yards. 
One of the firm’s innovations includes a quick-shift transmission, as well as the 
first successful torque converter. 


Heim Unibal Rod Ends are used in the transmission controls. A female type with 
built-in grease fitting is attached to the housing with a bolt and lock washer and 
provides the required degree of misalignment correction. Note that this application 
illustrates the use of the Unibal Rod End as a fixed support, rather than as a 
linkage terminal. 


Unibal Spherical Rearings...... 


@ Carry heavier loads @ Correct misalignment in all directions 


@ Are easy to assemble, low in cost @ Reduce friction and lost motion in linkages 


The Heim Engineering Department is ready with suggestions to help 
solve design problems requiring high-capacity, self-aligning bear- 
ings and rod ends, particularly in mechanical linkages. 


PLEASE WRITE FOR COMPLETE CATALOG OR ENGINEERING ADVICE 
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ARMCO STEELS 


for better products * lower costs 


Stretched to the Breaking Point! 
Armco ZINCGRIP Doesn't Flake or Peel 


Tension tests prove the special Armco hot-dip zinc coating won't 
flake or peel even when the base metal is pulled apart. The coating 
on ZINCGRIP® adheres tightly right up to the broken edge. 


New steels are 


Tensile test specimens of Armco Zinccrip Steel, with grid lines to show extent 
of stretching, are pulled to fracture. Elongation of about 70%, in the area of the 
fracture, caused no flaking or peeling of the special hot-dip zinc coating. 


These tensile test specimens dramat- 
ically demonstrate how Armco 
ZincGRIP Steel can be deformed with- 
out damaging its rust-resisting zinc 
coating. Nowhere on the specimens, 
cross-hatched to show amount of 
stretching, is there any evidence of 
flaking or peeling of the zinc coating 
Even at the edge of the fracture, the 


base metal is still protected by the 
ductile, adherent coating. 


Draws, Forms, Bends 


Results of tensile tests aren’t the only 
evidence of the unusual ductility of 
the protective coating on Armco 
ZINCGRIP. For almost a quarter- 
century this has been demonstrated in 


born at 
Armco 


plants throughout the country where 
it has been drawn, formed, pierced, 
bent, extruded and stamped without 
flaking or peeling the zinc coating. 

Get complete information on the 
properties, and fabrication of Armco 
ZINCGRIP Steel. Write Armco Steel 
Corporation 2779 Curtis Street, 
Middletown, Ohio. 


ARMCO STEEL 





pRMCO 


Armco Division * Sheffield Division * The National Supply Company + Armco Drainage & Metal Products, 


\/® Inc. * The Armco International Corporation + Union Wire Rope Corporation * Southwest Steel Products 
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Product 
Engineering 


McGRAW-HILL WEEKLY OF DESIGN, RESEARCH AND DEVELOPMENT 


DESIGN issue 


August 31, 1959 Vol. 30, No. 35 


FEATURED: 


DEPARTMENTS: | LATEST IN SLIP CLUTCHES .. . J Kaplan, Fairchild Camera & Instrument Corp 
Author describes his two designs, one of them a dual-spring type 

SPEEDUP IN DRAFTING TIME .. .D H Millenson, United Aircraft Corp 
It's faster when you measure drafting time by the square foot 

THE ENGINEERING week 19 | MORE ON HIGHER-ENERGY BATTERIES. . . Dr G A Dalin and Frank Solomon 
A practical look at lightweight batteries of the future 

THE DESIGN ENGINEER 

READER TO EDITOR 24 As seen by himself, his wife, his secretary 

THREE NEW LAMINATING EPOXIES .. . J L Welch, Union Carbide Plastic Co 
They meet need for long shelf life and high-temperature properties 

PRODUCT DESIGNS 35 | PERMANENT-MOLD CASTINGS... W A Hamilton, Lockheed Aircraft Corp 


How to design aluminum castings for short runs at a cost saving 


VIBRATION LIMITS FOR EQUIPMENT... P C Noy, Canadian General Electric Co 


Set them by determining amount of vibration that annoys the operator 


INTERESTING TO NOTE 5 


DEVELOPMENTS TO WATCH 17 


COMING EVENTS 24 


HORIZONS 29 


SIGNIFICANT COMPONENTS 51 
CATALOGS AND BULLETINS 58 


CURRENT REPRINTS 62 | © SNAP-ACTION DEVICES . . . P. C. Noy, Canadian General Electric Co 
A followup article to other basic arrangements shown in Aug 17 issue 


SHAFTS—FINDING EQUIVALENT SECTIONS .. . Dr Biswa Nath Ghosh 
READER SERVICE CARDS 71 Charts convert solid circular type into other shapes 


ADVERTISERS INDEX 66 





FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


MATERIALS: Cultured rubies developed for industrial use 
Thermoluminescent phosphors store radiant energy 
Free-cutting sulphur copper alloy has 95 to 97% conductivity 
Spring wire of precipitation-hardened cobalt alloy is good to 1400 F 


MECHANICAL:  Low-friction bearing uses mercury as lubricant 
Hydraulic filter of coated glass fabric has high flow rate 
Novikov gearing debated by US gear specialists 
Fastener life improved by radiused thread root 
Sealed torque transmitter employs flexible metal bellows 


ELECTRICAL: Silicones can cause abnormal brush wear in enclosed de motors 


Instrumentation finds cause of Atlas ICBM failures 
Silver-zinc batteries are activated by gas generator 


PRODUCT DESIGN: Solid-propellant fuel supplies hot gas that runs servo 
Flying knife is controlled by double differential 
Revolver principle feeds thread for weaving 4-color cloth 


GENERAL: The precision balance—how it evolved 
Emphasis shifts to engineering science in US colleges 
Business and colleges train to make friends overseas 
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a ! ned 
ee Ee ivi Cc | @ | T H Ee R ivi OSTATS 1, 2, TYPE Ct semi-enclosed (1), hermeticcily 


f ° ons sealed (2). Small positive acting with electrically 

independent bimeta! strip for operation ‘rom 
OF precise, sensitive temperature control ~10° to 300°F. Rated at approximately 3 amps, 
depending on application. Hermetically sealed 
type can be furnished as double thermostat 
“alarm” type. Various terminals and mountings. 
Bulletin 5000. 











3, 4, TYPE M*t semi-enclosed (3), hermetically 
sealed (4). Snap acting bimetal disc type for 
appliance and electronic applications from 
-20° to 300°F. Rated: 3 to 10 amps at 115 
VAC and 28 VAC /DC. Available with o variety 
of mounting brackets, type of terminals and/or 
wire leads. Bulletin 6000. 


5, 6, TYPE MX? semi-enclosed (5), hermetically 
sealed (6). Snap acting miniature units to open 
on temperature rise for missile, avionic, elec- 
tronic and similar uses. Temperature 10° to 
260°F, 2° to 6°F differential. Depending on 
duty cycle, rated: 1 to 3 amps, 115 VAC and 
28 VAC/DC. Also available in ceramic bases 
and hermetically sealed HC-6/U cans, with 
various mounting brackets. Bulletin 6100. 


7, 8, TYPE S* + adjustable (7), non-adjustable (8). 
Positive acting with single stud or nozzle mount- 
ing. Operation to 600°F. Rated at 15 amps at 
115 VAC, 7 amps at 230 VAC. Spade, screw 
or formed terminals, various adjusting stems, 
etc. Bulletin 1000. 


9, TYPE SA** adjustable (9), or non-adjustable. 
Snap acting with electrically independent bi- 
metal. Also single-pole, double throw. Single 
stud or nozzle mounting. Rated at 1650 watts 
at 115-230 VAC only. Spade or screw termi- 
nals. Bulletin 2000. 


10, TYPE SM* ft manual reset. Electrically same 
as Type SA (above) except for manual reset 
feature. Bulletin 2000 


11, TYPE B adjustable (11) or non-adjustable. 
For uses where heat generated by passage of 
current through bimetal strip is desirable. Vari- 
ous terminals, single stud or nozzle mounting. 
Operation to 400°F. Average rating 52 amps, 
115 VAC. Bulletin 9000. 


12, 13, 14 TYPE A*?t semi-enclosed (12, 13), 
hermetically sealed (14). Insulated, electrically 
independent bimetal disc gives fast response 
and quick, snap action control for appliance 
and electronic applications from —20° to 300°F. 
Lower or higher temperatures special. Depend- 
ing on duty, rated: 4 to 13.3 amperes, 115 VAC 
and 28 VAC /DC. Various terminals and mount- 
ing brackets available. Bulletin 3000. 


15, TYPE R* + sealed adjustable (15), sealed non- 
adjustable. Positive acting for operation to 
600°F. Rated at 15 amps ct 115 VAC, 4 amps 
ot 230 VAC. Screw terminals. Bulletin 7000. 


16, TYPE W* t adjustable (16), or non-adjustable. 
Snap action bimetal strip type for operation to 
300°F. Depending on duty, rated: 5 to 10 
omps, 115 or 230 VAC. Screw or nozzle mount- 
ings; spade or screw terminals. Bulletin 4000. 


17, TYPE Ht adjustable. Positive acting for fry 
pans, skillets, sauce pans, etc. Fail-safe, open 
in low to 500°F in high. Rated at 1650 watts 
ot 115 VAC. Bulletin 10,000. 


18, TYPE D* automatic (18), or manual reset. 

For laundry dryers or other surface and warm 

cir applications. Snap acting disc type for 

EVENS manufacturing company, ine. operation to 350°F. Open or enclosed. Rated: 

st g pany, 25 to 40 amps at 120-240 VAC. Screw or 
P.O. Box 1007, Mansfield, Ohio : . : sade terminals. Bulletin 8000. 


Illustrations, for general information only, do 

not necessarily show size comparisons. Fully 

es Let e) dimensioned and certified prints on request. 
Manufacturer reserves right to alter specifica- 


tions without notice. 


*Reler to Guide 400 EO for UL or CSA approved ratings. 
tThese thermostats covered by patents issued or applied fer. 


THERMOSTATS 
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Interesting to Note 


SYSTEM TEST AND EVALUATION 


RANGING, SERVO AND INDICATORS 


RECEIVER AND 
\.) MICROWAVE SUPPORT 


" EQUIPMENT 
-L> 


DEPARTMENT HEAD 


MISSILEERS 
GO MODERN 


The afterdeck of the cruiser USS 


Galveston (photo right) 
phasizes dramatic 


em- 
changes in 


naval combat in the past dozen 


years. 
there are guided missiles, 


Instead of bristling guns, 


and 


the superstructure is a mass of 
electronic gear. Missiles here are 


the surface-to-air Talos, and be- 
hind them, for guidance, are the 


Sperry SPG-49 super-radars. 


oy ig 


a ( ‘iii 


he 


Behind the radars, in turn, is a series of multimillion-dollar con- 


tracts. 


To emphasize the accelerating increase of engineering con 


tent in modern products, we asked Sperry Gyroscope Co (Div of 


Rand), 


Sperry 


Great Neck, NY, 


to supply ingredients for our 


cover picture of the engineers currently at work on the SPG-49 


There are 102 Surface Armament engineers on the job (of 
89 posed for the cover picture—the others were on trips), 
ized in seven sections, as aan above. 
are self-explanatory except for “ 
liaison, compatibility and reliability studies. 


the old-time concept of one 


which 
organ- 
nhames 
means 
this from 


Most section 
lactical Operations,” which 
A far cry 


engineer in his ivory tower! 


In the foreground are John V. Walsh, department head, with five 


of his section heads behind him. 
Paul Shelton, 


Receiver Microwave; 


Harry 
Smith, 
oh ae Allen, 
A. R 
Venezian, Vice-President “ irculation ¢ oordinato or 
Subscriptions are solicited only from executives, eng! 
neers and consultants engaged in the design of machinery 
and other engineered products Position and company 
connection must be indicated on —— orders 
Send to address shown in box at rig 
''nited States subscription rate 7 ‘i ndividauls in the 
one of the publication, $5.00 per year, 
cents; Canadian subscription $ 


Publication Division: Nelson I ond, 


President; 
Senior Vice- BF B 


Raye 


. payable in advance 
any, N Y 
McGraw-Hill Publishing Company, Inc., 
ed 


v 
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all rights re: 


of the will be retu 


From left to right: Hal Busching, 


Ranging, Servo & Indicators; 


CONTINUED ON PAGE 7 


PRODUCT ENGINEERING 
the Applied Science and 
neering index 


articles are indexed in t 
Technology Index ) 

PRODUCT ENGINEERING ” 
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quest to the editor 
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Sea/ even irregular gaps and seams with 


3M HEAT EXPANDABLE SEALERS 


TIGHTER, TIGHTER, TIGHTER grow seals 
of unique 3M Heat Expandable Seal- 
ers. Expanding up to 125% under the 
normal heat of a paint-baking cycle, 
they cure to a tcugh, flexible mass that 
really keeps out dirt, water and 
weather ... that completely seals even 
the most irregular gap or seam. 


In either liquid or extruded bead form, 
3M Heat Expandable Sealers help you 


save time and cut costs, too. Simply 
flow in the liquid or lay in the ex- 
truded solid by hand. There’s no 
material waste, no cleanup time in- 
volved. And because no solvent is 
present, there’s no danger of toxicity 
or fire. 


The unexpanded solid is also efficient 
as a gasket replacement sealer, flange 
sealer and for other sealing jobs. It’s 


tacky enough to stay in a vertical or 
overhead seam. Yet, it can be easily 
removed. Proper positioning is never 
a problem. Investigate versatile 3M 
Heat Expandable Sealers now. 

SEE WHAT 3M ADHESIVES CAN DO FOR YOU! 
Contact your 3M Field Engineer. Or, 
for more information, write on your 
company letterhead, stating your area 
of interest, to: A.C.&S. Division, 3M, 
Dept. SAS-89, St. Paul 6, Minnesota. 


ADHESIVES, COATINGS AND SEALERS DIVISION 


TMiinwesora [fining ann ]Yfanuracturinc company gry 


«++ WHERE RESEARCH IS THE KEY TO TOMORROW 
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Inter esting to Note © © © (CONTINUED) 


Jack Brown, Guidance Systems; William Leonhardt, Me- 
chanical Design; and Richard Muller, System Test & 
Evaluation. (Absent were Allen Kornbluth, Transmitters; 
and William Poor, Tactical Operations. The shot was 
taken at 8 a.m., one hot day in late June, by Jim Bannis- 
ter, Sperry photographer. As can be seen from the cruiser 
photo, most of the mechanism for the radar is in a below- 
decks compartment housed in the larger shed in the 
engineering photo. 


Flying Knives 

Barrage balloons flying above London were a common 
sight to the Englishman during the war. They were also 
a common sight to German pilots who had to dodge steel 
cables on low-level bombing runs. Hitler’s High Com- 
mand was most eager to find a counter-defense. One 
scheme was to send saucer-like robot planes ahead of the 
bombers. Sharp knives on the robots would cut the 
cables and the manual planes could fly safely over the 
city. But getting a successful “flying knife” into opera- 
tion was an expensive, time-consuming project. The 
plan was abandoned and Nazi planes had to fly above 
the balloons instead. 

The concept of a “flying knife” goes back to the legions 
of Caesar. Warriors found that by extending a knife 


blade from the axle of a chariot they merely had to pass 
close beside an enemy to sever his legs. Perhaps the best 
known “flying knife” was invented by Dr J. I. Guillotin 
prior to the French Revolution. This punitive device was 
used for several years to behead Frenchmen hostile to the 
crown. After bloody riots on Bastille Day, 1789, opera- 
tion of La Guillotine changed hands, and began decapi- 
tating French nobility. 

Now, industry has developed a “flying knife” to cut 
corrugated board. Its operation is described on page 36. 


A Matter of Balance 


Early turbines often shook themselves to pieces when 
the blades were improperly balanced. However, with an 
understanding of weight distribution this common occur 
rence was soon remedied. Correct weight alignment is 
important on other products—your car's tires, the con- 
struction of your wrist watch or the blades on your fan or 
air conditioner (p. 42). Early alchemists were the first to 
understand the principle of balance, but they limited its 
application to the chemical process of weighing gold. 
Although these alchemical laboratories contained the 
familiar laboratory balance, its use was limited to weigh- 
ing and measuring substances the way a grocer doles out 
a pound of tomatoes; quantitative chemistry had to wait 
for Joseph Black in the 18th century. Goldsmiths and 
money changers later used balances, but these didn’t meet 
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the pin-point precision needed by the exacting chemist. 
In the late 1700s the mechanical engineer Megnie 
built two precision balances for Lavoisier. Magnie was 
the first to make a central beam with knife-edge that 
rested on a hard steel plate at the top of a rigid column. 
The beam was raised when the balance was not in use by 
a cranked lever inside the column. By the beginning of 
the 19th century, precision balances could weigh quanti- 
ties on the order of a kilogram, with an accuracy of about 
one milligram. All the early weights and balances were 
hand-made and quite expensive. It was one of the scien 
tist’s most expensive piece of laboratory equipment 


Wrong Time to Fold 

Several years ago, an industrial designer was given the 
job of designing the cockpit interior of a carrier-based 
aircraft. He assumed he was a typical human being and 
saw nothing wrong in building the cockpit around him- 
self. He designed the stick in its conventional place 
between his legs; the throttle was at a convenient length 
on one side; the tail hook, radio equipment and wing- 
folding lever on the other. On paper, the design looked 
good enough to pass preliminary inspection, good enough 
for a prototype to be built. 

Test pilots were then called in to try the prototype 
cockpit for comfort and workability. No sooner had the 
first pilot acclimatized him- 
self behind the stick than 
he shouted at a nearby ob 
server, “If I apply power 
in the usual way, Mac, my 
wings will fold up.” The 
cockpit designer was left 
handed, and what could be 
more natural to him than 
put the throttle on the right 
side of the plane and the radio and wing-folding gear on 
the left? 

Instrument knobs, handles and dials are not just 
extras to be thrown on a finished product. They must 
be considered in the planning stage. There is the case 
of the instrument panel designed for a bomber. The 
design passed all company and government requirements, 
was built and delivered. When the first test pilot took 
the plane aloft he realized something was missing. There 
were no ash trays in the cockpit. A minor mistake—but 
awfully expensive when it forced redesign. 











—Benedict A Leerburger Jr 





Design Digest Ready in Two Weeks 


Product Enginecring’s annual Design Digest will be 
mailed free to all subscribers in just two weeks 
his year’s Digest, more than 550 pages, will includc 
56 articles in 10 sections on General Engineering, 
Metals and Alloys, Nonmetallic Materials and Fin 
ishes, Fabrication and Production Processes, Power 
T'ransmission, Mechanical Parts and Design Analysis, 
Fastening and Joining, Motors, Engines and Con 
trols, Electrical and Electronic Components, Hy 
draulic and Pneumatic Equipment. New feature this 





year is an expanded sectional listing of abstracts 














Same HP 
Capacity 

in far smaller 
drive “package” 


New high capacity V-belt 
cuts drive cost as much as 


Reduce size, cut costs! Gates new Super HC V-Belt 
Drive puts power transmission in a smaller package —cuts 
costs all along the line! 


With Gates Super HC V-Belt Drives you use fewer 
belts, smaller sheaves. Sheave diameters and widths are 
reduced 30% to 50%; center distances 20% and more; 
weight is substantially reduced. Initial drive cost is cut as 
much as 20%. 


Furthermore, as every designer knows, a more com- 
pact drive insures other savings, too. Smaller housings, 
bearings, bases and other components cost less; machining 
time is often reduced; shipping costs are lowered. And 
finally, the ultimate user gets the benefit of lower main- 
tenance costs—less down time! 


“The Modern Way to Design Multiple V-Belt Drives” 
is an informative handbook on Gates major advance in 
power transmission—the Super HC V-Belt Drive. Your 
nearby Gates Distributor—listed under Belts or Belting 
in your phone book Yellow Pages—will be glad to furnish 
a copy of this handbook. 


LEP The Gates Rubber Company e Denver, Colorado 





BEFORE @ AFTER @& 


COMPARE: Conventional drive at left was 
replaced with Gates new Super HC V-Belt Drive 
at right. Three of Gates new, narrow HC V-Belts 
do the work of the former 6 standard width 
belts. In this application the new drive actually 
takes one-third the space of old! 








TPA 391 


wre Gates Rubber of Canada Ltd., Brantford, Ontario 


World's Largest Maker of V-Belts 


Gates Super HC V-Belt Drives 
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FROM YOUR P2B DISTRIBUTOR 


3s2 STANDARD P&B CRYSTAL CASE RELAYS 


Prototype or small-production-run 
quantities of P&B’s micro-minia- 
ture relays are now available from 
your local electronic parts distribu- 
tor. Choose from 2 types, 4 mount- 
ings, 4 coil voltages—32 models 
in all. 

P&B’s dual coil, permanent 
magnet, crystal case relays remain 
operative under 100g shock, 30g to 
2000 cps vibration. Modern White 
Room production facilities assure 


highest possible reliability. 

The SC conforms to standard 
dimensions and circuitry, and can 
replace ordinary relays of the same 
size. 

The SL, a latching relay, utilizes 
the dual-coil, permanent magnet 
principle to provide a highly effi- 
cient, tenacious latch, assuring high 
contact pressure. 

Order today from your local electron- 
ics parts distributor. 


SC and SL SPECIFICATIONS: 


Shock: 100g for 11 millisec. 


Vibration: 30g from 55 to 2000 cps 
195” mox. excursions from 10 to 55 cps 


Ambient Temperature Range: 


—65°C.to +125 C. 
Contact Arrangement: dpdt 


Contact Load: 2 amps at 30 vde 
1 amp at 115 vac, 60 cycle 


Sensitivity: 


SL—230 milliwatts ot 25 C. with 


630 ohm coil 


S$C—260 milliwatts at 25°C. with 


550 ohm coil 


G@) POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA 
IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO 
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for the Mack bus 
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In early designs of the axle carrier assembly for 
the new Mack bus, a combination of high tempera- 
tures, EP oils hardening the sealing lip and a rela- 
tively soft sealing surface on the flange caused 
grooving. It was then necessary to replace the 
flange, an expensive procedure. 


The problem was solved through application of a 
new National 410,000 series synthetic rubber oil 
seal. The special compound of the new-design syn- 
thetic rubber sealing lip is unaffected by either 
high temperature or EP lubricants. To positively 








New design seal ends grooving, eliminates 
costly flange replacement on bus axle carrier 


insure that grooving will not cause flange replace- 
ment, an easily installed wear sleeve with syn- 
thetic rubber lining is provided. 


In buses, trucks, tractors and machinery, as 
well as throughout American motor car manufac- 
ture, National seal engineers work with factory 
designers to provide better, less costly, more effi- 
cient lubricant sealing. This experience is yours at 
no obligation; simply call the National Seal engi- 
neer. Look under Oil! Seals, in the Yellow Pages. 


NATIONAL SEAL 


Division, Federal-Mogu!-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Redwood City and 


Downey, California 
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Easy to install! Easy to service! Hard to wear out! 


ul by 
LINK-BELT COUPLINGS 


Here’s a flexible coupling that’s 
vsimple vdependable vinexpensive 


SIMPLE! Link-Belt “RC” couplings consist of two 
sprocket halves joined flexibly with a piece of roller 
chain. The chain is specially constructed for flexi- 
ble coupling service—it is of single width con 
struction, but has extra overall width and divided 
rollers which provide independent contact with 
each sprocket tooth . . . equalize load . . . com- 
pensate for shaft misalignment. Especially impor- 
tant, “RC” couplings are easy to install . . . easy 

to take apart and put together. 
DEPENDABLE! Chain and sprocket halves are made 
of quality steel. In addition, sprocket teeth and 
chain parts are hardened. The resulting extra 
strength and wearability pays off in long, depend- 

able service. 
INEXPENSIVE! Extremely simple design 
holds down the cost of “RC” cou- 
plings 


HARDENED 
WEARING SURFACES 


of both chain and 
sprocket add extra 
wear-life to “RC” 
couplings. 


\\ 7 7 7 


CHOICE OF HOUSINGS 


—for retention of lubricant and protection of the 
coupling. Style R— spun metal, vertical split. Style P 
— molded plastic, horizontal split 


STYLE R 
STYLE P 


LINK BELT 
+RC | 


BLE COUPLINGS 


FULL DETAILS are con- 
tained in Book 2363. 
For your copy, call your 
nearest Link-Belt office, 
listed under COU- 
PLINGS in the yellow 
pages of your phone 
book 


"RC" FLEXIBLE COUPLIINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Bele Plants, Sales Offices and Stock Carrying 
Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 14) 
South Africa, Springs. Representatives Throughout the World 6A 
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What the designer conceives...aluminum achieves 
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AND 
SAVINGS 


You save on material, you save on finishing, 
and you save on over-all cost when you de- 
sign with aluminum! (See cost comparisons 
at right.) 


As in the finished shapes shown, aluminum 
offers exceptional design versatility in the 
screw machine process... sharp, clean lines 
...and unusually fine “as-machined” finish. 


In the screw machine process, aluminum’s 
excellent machinability makes possible pro- 
duction versatility. High production rates 
plus low tooling cost assure initial savings 
as well as model-change economy. 


Aluminum offers still more useful properties, 
such as light weight with high strength, cor- 
rosion resistance, non-sparking and non- 
magnetic qualities. 


Kaiser Aluminum does not manufacture 
screw machine parts, but does offer tech- 
nical assistance to parts suppliers through- 
out the country. Contact your local screw 
machine products manufacturer for further 
information and quotations on specific 
parts in aluminum. 


Kaiser Aluminum & Chemical Sales, Inc. 
1924 Broadway, Oakland 12, Calif. 


a 
\ 


, east 


See “Maverick” + Sunday Evenings, ABC-TV Network 


Consult your local TV listing. 
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COST DATA FOR 1000 PIECES* 
Aluminum Brass 
Material (53 ibs.) $28.20 (159 Ibs.) $52.66 
Less 47% scrap 
(@ 16.5¢/ib.) 4.13 (@ 18¢/ib.) 13.50 
Total Material 


Costs $24.07 $39.16 
Machining 11.80 11.80 
Approximate Tooling 

Costs ($190) 1.90 1.90 
Color Anodizing 10.00 
Total Cost $47.77 $52.86 


Total Savings 
per 1000 pieces $ 5.09 (In Aluminum) 
An unlimited number of metal bonded colors are 


available with aluminum—obtainable in other 
metals only by less durable surface coatings.) 





COST DATA FOR 1000 PIECES* 
Aluminum Brass 


Material (73 lbs.) $37.74 (218 Ibs.) $66.05 
Less 52% scrap 
(@ 16.5¢/ib.) 6.27 (@ 18¢/lb.) 20.34 
Total Material 


Costs $31.47 $45.71 
Machining 25.65 25.65 
Approximate Tooling 

Costs ($200) 2.00 2.00 
Clear Anodizing 10.00 
Chrome Plating 15.00 
Total Cost $69.12 $88.36 


Total Savings 
per 1000 pieces $19.24 (in Aluminum) 


“(These are estimated costs based on runs of 
100,000 pieces) 


Kaiser Aluminum & Chemical Sales, Inc., 
Dept. SM-1065 
1924 Broadway, Oakiand 12, California 


Please send me the free ‘Color Beauty" booklet 
with cost data and color-anodizing information 
for aluminum screw machine parts 


NAME 
COMPANY 
ADDRESS 
CITY 


STATE 
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with TRU-LAY PUSH-PULL controls, you can... 


MAKE HUNDREDS OF PRODUCTS MORE USEFUL, EASIER 10 SELL 


Tru-Lay Push-Pull controls provide positive 
remote action over long or short distances. 
Because they operate while flexing, they 
can snake around obstructions. They are 
ruggedly constructed, easily installed and 
operated, and are sealed against dirt and 
moisture. Push-Pulls are simple, have but 
one moving part, are noiseless, and give a 
lifetime of accuracy. Linkages, on the other 
hand, are complex. They’re made of many 
paris, wear at many points, and produce 
increased backlash, lost accuracy, and vi- 
bration rattles. 


TT 








COMPLEX MECHANICAL 
LINKAGE 


SIMPLE 
TRU-LAY 
PUSH-PULL 





Here’s Why Push-Pull Controls Simplify Design, Give Better Performance 


Long Life—We have never heard of a Tru-Lay 
Push-Pull wearing out in normal service. 


Dependable Operation—Top performance un- 
der the most adverse conditions...intemperatures 
ranging from —70°F to the high levels of jet engine 
operation...in wet locations...in abrasive atmos- 
pheres. 

Freedom from Trouble — Inner working member 
is fully protected by tough, flexible conduit... life- 
time factory lubrication...sealed against entrance 
of dirt, moisture, and other foreign matter...cold 
swaging of all fittings. 


Design Engineers Report on Benefits 


Saves Time, Labor, and Material 

““We use Push-Pulls to operate clutch controls on 
the main power unit, feed conveyors, and delivery 
conveyors...and we save the time, labor, and 
material required for planning and engineering the 
old linkages.” 

Greater Flexibility of Design 

““Push-Pulls give us flexibility in locating the 
hydraulic control valve in relation to the opera- 
tor’s position.” 

Cost Less to Install 

““They are easier and less expensive to install than 
linkages for remote control of power take-off.” 


Accuracy — Built to the most exact standards of 
quality and precision. On automobile pushbutton 
transmissions, for instance, Push-Pull controls 
provide five positions with a total movement of 
only .560”. 

Capacity—Push-Pull controls will handle jobs 
with as much as 1,000 Ibs. input, 150 feet or more 
from the control point. 

Adaptability — Push-Pull controls can be adapted 
to countless applications. Standard anchorages, fit- 
tings, and heads meet almost any requirement, and 
modifications can be made to fit special situations. 


Solution to Tough Problem 
“Can be installed where straight rods are 
impossible.” 
Eliminates Maintenance 
““No maintenance whatsoever; not even lubrica- 
tion is required.” 
Reduces Number of Parts 
“Your Push-Pulls have eliminated links, radius 
rods, and other lost-motion devices for remote 
control of hydraulic valves.” 
Provide Accurate Control 
“‘We get minimum backlash because the cable is 
designed to close tolerances with minimum drag 
and lost motion.” 


Push-Pulls Can Help Solve YOUR Remote Control Problems 


Push-Pull controls are solid as a rod and flexible as a wire rope. You can use 
them in the electrical, hydraulic, and pneumatic systems on construction 
equipment, on farm implements. ..almost anywhere convenient remote control 
is desired. For complete details on how you can use them, write for a copy of 
the Push-Pull Data File. It contains 7 bulletins which describe in detail the 
operation of Push-Pulls, their applications, features, and advantages. Our 
engineers will be glad to help you make Tru-Lay Push-Pull controls a part 


of your product. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





4 


601-E Stephenson Bidg., Detroit 2 
TRADE 
6800-E East Acco Street, Los Angeles 22 © 929E Connecticut Ave., Bridgeport 2, Conn —_ 
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TOMIRKEN 
io STIBEIL 





ANY TIME is the right time to order Timken® 52100 steel tubing. We’ll ship with- 


in 24 hours from our new warehouse. 101 sizes of tubing are available, ranging in size from 
1’’ to 10%” O.D. with a wide selection of wall thicknesses. It’s handy to use when you need less 
than mill quantities, too! We can also give you extra fast delivery on 50 sizes of 4620 tubing. 
The Timken Roller Bearing Company, Steel and Tube Division, Canton 6, Ohio. Makers of 
Tapered Roller Bearings, Fine Alloy Steels and Removable Rock Bits. 
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“WEIRKOTE'S® SOMETHING SPECIAL! IT CAN END THE NEED FOR 
ANY FURTHER CORROSION PROTECTION AFTER FABRICATION.” 


. You mean it? Weirkote can save you the cost of any further processing for corrosion 
protection after fabrication? 


. Absolutely. It’s the continuous process that does it. Integrates the zinc to the steel so 
tightly there’s never any peeling or flaking. No matter how severe the fabrication— 
any torture test you put it through—that bond stays put! 


. Hmmm. Weirkote sounds great. One thing—is its zinc coating uniform throughout? Weirton 


. To the nth degree! Even the hardest-to-reach areas on the most complicated fabrica- wa 
tions are completely protected. 


. Corrosion-protected, you mean? WEIRTON STEEL 
. Corrosion-protected all over! So much so that you can work Weirkote to the very COMPANY 
limits of the steel itself. So there you have it: stepped-up manufacturing efficiency, 


WEIRTON, WEST VIRGINIA 
sharply curtailed manufacturing costs. All from Weirkote! 


a division of 


Send for free booklet that details the time-and-cost-saving advantages of skin-tight zinc-coated : 
Weirkote. Just write Weirton Steel Company, Dept. D-1, Weirton, West Virginia. NATIONAL STEEL or CORPORATION 
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DEVELOPMENTS TO WATCH... 


For hydraulic filter media in critical applications . . . 


AMflex Products Dept, American Machine & 
loundry, has developed a fluorocarbon-coated, glass 
fabric-reinforced, glass paper which, it says, “com 
bines exceptional strength with precisely controlled 
pore sizes in the range of 1 to 20 microns.” Flow 
rate, says AMFlex, is “many times greater than 
ceramic or porous filters of comparable pore size” 
ind the new material is lighter and lower in cost 

I'his material is one of a series of thermo-clectro 


Radioisotope monitoring devices . 


. can be developed for use as billing meters as well 
as for process control, say Esso Research engineers. 
Already in use at Esso is a radioiron device that meas 
ures sulfur content of petroleum fractions, makes 
possible continuous process control in new Hydro 
fining pilot plant. Now, Esso Research engineers pro 
pose a similar system to keep track of the amount 
of hydrogen-sulfide gas supplied to customers opet 
ating sulfur-recovery plants. 


micropore films and papers being developed by the 
AMI R & D Div for applications ranging from high 
temperature Capacitor insulation to ionic separation 
\lready available are TIl'E--fluorocarbon-coated foils in 
thicknesses down to 0.006 in. for service to 1000 F, 
and cast fluorocarbon films in thicknesses down to 
0.25 mils. 

(Note: For more news of unusual papers for engi 
necring use, see Pk-—Feb 15, p 50 


In both of the systems, a radioiron source is 
mounted on one side of the petroleum stream; a de 
tector on the other. Since sulfur is a good absorber of 
the isotope’s radiation, the amount of radiation that 
gets through to the detector is 
the sulfur content of the oil 


1 good indicator of 
[his amount can be 
continually monitored and recorded, and can be 
used for billing purposes as well as in-plant process 
control. Cost is estimated at $3,000 to $4,000. 


Cultured rubies that are strain-free ... 


. are being grown in a California laboratory, and 
1" 

samples will soon be available for engineering evalu 
ation. According to their developer, these rubies 
grown by a secret process, have properties consider 
ably diffcrent from those m wailabl 

Cultured emeralds, made by the same basi proc 
ess, have been on the jewelry market for a good 
many years; but rubies have not previously been 


made, and even th neralds have not been explored 


from an industrial point of view Now, special 
emeralds, with chromium content held to 0.1%, 
ire being grown for industrial evaluation; and, their 
developer says, are under test in several major lab 
oratories. Possible applications for the new gems 
range from masers and other semiconductor devices 
to infrared equipment 

Information on the stones may be obtained from 


Cultured G stones, 580 Fifth Ave, New York 


Low-friction bearing for measuring instruments . . . 


. . . uses mercury as its working fluid. It’s said to 
have a lower breakaway torque than running torque, 
and a lower inertia than pivot-type bearings. 

In the new device, designed by Edgar Fischer, 
Dresden, East Germany, a recess is provided in the 
bearing body that serves as a mercury reservoir. This 
is open at the top so the mercury takes on a concave 
shape, held by surface tension. On the surface of this 
mercury dome rides a rotor whose base is matched 
to the shape of the dome. 

Such a system obviously does not have a large load 
carrying capacity; but, as Fischer points out, several 
bearings can be arranged in series (diagram at right) 
to achieve satisfactory working performance. 

One caution: a protective fluid is needed to cover 
the mercury and prevent formation of oxides that 
might impede motion. 

(Note: For another novel application of liquid met 
cury, see PE—Aug 24, p 13.) 
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Mercury bearing is simple in construction, takes advantage 
of natural bearing shape formed by surface tension. For 
additional load-carrying capacity, bearings can be arranged 
in the cascade system shown at the right 
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DEVELOPMENTS TO WATCH... 


Silicones in enclosed de motors can produce abnormal brush wear... 


says the Electrical Branch of the Bureau of 
Ships. This is true even if the silicones are not used 
directly for insulating materials, but elsewhere on the 
motor—as grommets on motor leads, for instance. 
Enclosed ac machines having slip rings or collector 
rings within the enclosure may also be affected. 
Silicone materials may be successfully used in parts 
of well-ventilated, open dc motors and in other types 
of ac machines. But, says W. H. Fifer of BuShips, 
“any amount of any type of silicone varnish, com 
pound, rubber, grease, laminate, or binder will cause 


Thermoluminescent materials . . 


. that may provide a new route to radiation detec- 
tion are being developed at Naval Research Lab. 
These are phosphors that store energy they absorb 
from a radiation field and will release it as light or 
subsequent heating. 

The idea of using thermoluminescent materials 
for radiation detection is not new. But says NRL, 
previously available compounds either were not sen 
sitive enough or had a tendency to “leak” (lose en 
ergy on storage). Now, a manganese-activated calcium 


Materials for dual service—wet on 


. hot on one side, cold on the other are being 
sought for applications from jet aircraft to washing 
machines 

For the hot-cold problem, there are nght now 
more questions than answers (PE—Mar 30, p 20 
but progress is being made in the wet-dry area. Durez 


abnormal brush wear and must be avoided in en 
closed de machines or enclosed ac machines having 
collector rings within the machine enclosure.” 

New brush materials, being developed specifically 
for enclosed motors, are doing much to overcome the 
problem. Too, materials suppliers say curing of the 
silicone is extremely important and many failures are 
traceable to improperly cured materials. This would 
indicate that, with precautions, silicones can safely 
be used. But Fifer’s statement does serve as a warn 
ing against careless application. 


fluoride promises to overcome these limitations. It 
has excellent storage life and is capable of measuring 
doses from | to at least 500 r 

A report on the work (NRL # 5326) is being pre- 
pared and will be available through OTS, Dept of 
Commerce, Washington 25, DC as PB 151725 in 
about a month 

Note: For news of Navy research on another 
group of heat-sensitive materials, thermomagnetic 
compounds, see PE—Aug 24, p 13.) 


one side, dry on the other; 


Plastics, for instance, recently announced a new 
molding compound, specifically designed for such 
parts as washing machine agitators which, it says, 
passes rigorous steam table tests, is cconomical and 
easy to mold and has excellent resistance to hot soap 
ind detergent solutions 


Differential drive for rubber conveyor belts 


. developed in West Germany is said to overcome 
wear and alignment problems encountered with the 
usual twin-roller, positive-drive arrangement. 

In this Demag German system, a planetary differ 
ential-gear arrangement is said to permit the periph 
eral velocities of the drums to adapt themselves 
automatically to the linear velocity of the incoming 
and outgoing belt, thus compensating for drum and 
belt wear and prolonging belt life. 

The system is simpler than one which might ac 
complish the same end by providing a separate drive 
for each drum, and prototype tests indicate that even 
large-scale, long-distance coal conveyors will last as 
long as 15,000 hr before first overhaul. 

(Note: For information on conveyor-belt selection, 


see PE—April 27, p 51) —ARG 


Conveyor ¢-'ve features planetary gearing in place of 
roller-and-chc.. systems to prolong belt life 
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Engineering Colleges Revamp 
Courses to Emphasize Science 


New Yorx—For most major engi- 
neering schools across the country 
freshman enrollments this fall will re 
main about the same as last year. A 
spot check by Propucr ENGINEERING 
suggests that the decline in enroll 
ments which amounted to 11% last 
have been stemmed. But 
there are no indications that past losses 
will be made up this year 

Educators differ somewhat in thei 
opinion on the capability of incoming 
students. A source at Polytechnic 
Institute of Brooklyn ruefully notes 
that enrollments there have been de 
creasing, even though applications are 
rising. Reason, he says, is deteriorat 
ing quality of students. Many youths 
fail to get in or drop out early in their 
freshman year simply because they 
cannot read well enough to compre- 
hend what’s in their text books. 

At Rensselaer, Dean Parsegian is 
well satisfied with the “improved over- 
all quality and capacity of entering 
students” although he does wish they 
had been required to work more nearly 
to capacity during their high school 
years. 

The President’s Science Advisory 
Committee issued a statement this 
year citing some weaknesses in engi- 
neering curriculum. In essence the 
Committee called for more science in 
engineering (PE—June 8, p 38). 
They called for breaking down rigid 
distinctions between mechanical, elec- 
trical, civil and aeronautical specialties 
on the undergraduate level, and sug- 
gested more math and basic science. 
Above all they called for cautious but 
constant innovation and experimenta- 
tion within course structure 


year may 


SCIENCE LEAPS AHEAD 


Such expci.ments are indeed under 
way in most technical schools, the 
almost universal emphasis, in the 
words of Dean Freudenstein of 
Columbia, is “more science, more 
unification, and less specialization.” 
As a consequence of a general over- 
haul of its mechanical engineering cur- 
riculum a few years ago, Columbia is 
now. requiring all students to take 
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differential equations in their junior 
year and also a course in electronics 
and devices. Content of 
inany courses is also changing. ‘Ther 
modynamics has been basically over 
hauled to include additional science 
and math. 

Wayne State Univ will this year 
offer a curriculum to all 
engineering students during the first 
years. Thereafter, about 4+ of 
courses will be common or elective. 
And undergraduates will be required to 
take more physics and math. 

The Univ of Detroit is experiment- 
ing with an engineering science pro 
gram for students in the upper half 
of their class. First tested in the 
aeronautic sciences, the administration 
is considering a science option in 
mechanical, civil and electrical engi- 
neering. This school is also striving 
to bring the various curricula closer 
together. All mechanical and electri- 
cal engineers will get an introduction 
to nuclear engineering in the senior 
year. 

Northwestern also has a science 
engineering program. Students take a 
heavy dose of science as well as applied 
science. On graduation, they are 
fitted for R & D rather than the 
definite fields of mechanical or elec- 
trical engineering 


electron 


common 


two 


With a basic overhaul of its eng 
neering curricula a few years ago Duke 
Univ has removed many of the hard 
ware courses and strengthened basic 
engineering sciences. In mechanical 
engineering, experiments are trending 
toward projects suitable for 
three-man Small 
and methods of 
ment are being emphasized. In cet 
tain courses as heat, fluid flow 
vibration and control the emphasis is 
being placed on solving 
through analog simulation 


two- of 
groups 
electronic 


apparatus 
measure 


and 


problem 


COURSE CHANGES 


Additions and deletions of courses 
are common. Illinois Inst of Tech 
nology has eliminated courses in tech 
nical drawing; Purdue in shop and 
surveying. this 
testing a new physics course with a 
pilot group of students and is adding 
engineering science courses to increase 
common content of all specialties 
Michigan State will add to courses in 
nuclear engineering and perhaps in 
systems engineering 

In its electrical engineering curricu 
lum, Case Institute of Technology is 
supplementing science 
background with more feedback con 
trol theory, semiconductor electronics 
and the study of engineering materials. 
The Univ of Michigan is requiring 
more work in electro-magnetic theory 
ind is striving for better coordination 
between teaching the physics of elec 


Rensselaer is veal 


engineering 





FRESHMAN ENGINEERING ENROLLMENTS 





Schools 





Duke University 

Georgia School of Technology 
Iinois Institute of Technology 
Lehigh University 

Massachusetts institute of Technology 
Michigan State University 

New York University 
Northwestern University 
Polytechnic Institute of Brooklyn 
Purdue University . 

Rensselaer Polytechnic Institute 
Stanford University . 
TexasA&M.... 

University of Detroit 


1959 1958 1955 





173 162 
1275 1338 
409 501 
411 488 
500 624 
548 765 
195 345 
836 798 
1046 907 
2144 

687 

228 

1064 

404 
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tricity and magnetism and the engi- 
neering thereof. Study of engineer- 
ing materials at Michigan will be 
postponed until the second year, and 
then taught at a higher level. 


AIDING FRESHMEN 


A few years ago Purdue made a 
thorough revision of the freshman cur 
riculum—setting up a Department of 
lreshman Engineering. Purpose was 
to tailor curriculum to high school 
preparation of students 


Each student is tested in math, chem 


incoming 


istry and high school English. ‘Those 
deficient in these subjects study at a 
more elementary level and then catch 
up with the rest of the class in summet 
S¢ hool 


gram, Purdue revised all curricula to 


\fter establishing this pro 


require more science and mathematics 
for all classes. 

Geoigia Institute of ‘Technology has 
clevated its engineering mechanics di 
With the pro 
added 10 
These are: applied vibra 


ision to school status. 
motion Georgia Tech ha 
new courses 
tion, statics, dynamics courses ) 


advanced strength of materials (3 
courses ), photoelasticity, experimental 
stress analysis, theory of materials, and 
properties of materials. These changes 
were made because the administration 


believe that the space age is presenting 


problems that require direct applica 
tion of fundamental principles of me 
chanics. 


With a school status, engi 
neering mechanics will be offered to 
in other fields, also on the 
graduate level leading to an MS. 


mayors 


IDEAS IN WORK 
Many 


The Univ 


schools are exploring ideas 
of Notre Dame 


basic course in 


is consid 
ering a materials for 

This course 
wil! be based on solid state physics. 
Texas A & M is studying possibility 
of requiring a 


all engineering students 


work for 
bachelor degree in electrical engineer- 
ing. And the school is studying a 
general revision of the 
curriculum. 


summer’s 


freshman 


The problem before engineering 
schools exploring new ideas is very 
delicate and changes can be made only 
gradually. The challenge as Dean 
Brown of MIT sees it is to broaden 
and deepen the preparation of engi- 
neers in science and applied science— 
and to teach the engineering of sci- 
ence, not science to engineers. . 
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5 Consecutive Atlas Failures; 


And the Answer 


When 
started, it was no secret at Cape Ca 
naveral that the 
ballistic 
consecutive missiles, of the “‘¢ 
a 
ment of 


CaPpE CANAVERAI summer! 
Atlas intercontinental 
missile was in trouble Ij 

and 


; 


had blown up. Depart 
Defense had ordered a two 
months hold on further testing until 
the trouble could be up. B 
the end of June, the word wa 
the trouble or the 


program might b 


SCTICS 


( lc ir d 


find and fix 

ubbed 
Then the instrument detective 

to work A « 


Convair engincé 


went 
mmbined ope 
ubcont 
Atlantic missil 
cialists. In 


neers and 
each test, 
transducers had been located to « 


three primary phases: launch 


(when the booster engines 
from the sustainer engine and the 
load), and final separation of the 
load Analysis of the data 


five failures showed the general area 


from 


in which a malfunction was occurring 
It turned out to be in the “staging 
process 

further 
had happened, Convair engineers cam 


up with 


Based on a tudy of what 


several hypothes¢ finally 
valve 


Atla 


and pun 


down to 
But, in 


a large number of valves 


narrowed the trouble 


failure and plumbing 


Phe engine 
Ibable 
1 fuel 
valve that continued to flow in 
stead of shutting off 
Having reached thi 


operate at staging time 
had to 
trouble maker 


theorize as to the pr 
| 
Iheir best guess 


fic Ww 


conclusion, the 
engineers wanted to try it out in som 
way other than another disastrou 
flight. What they believed happened 
was put on an analog computer, and 
the operation of the missile was simu 
lated. When results of the simula 
tion corresponded to the failures of 
the actual shoots, the engi 
neers were sure they had the trouble 
licked. They were positive enough to 
set the subcontractor to work hand 
making new valves for the final pin- 
pointing test. 

In missile work, 


missile 


the final test is 
always the shoot on the range. On 
July 21, after a day’s postponement 
caused by pre-launching troubles, At 


8C” roared into the air, to check 
Atlas’ 


Aboard for this trip were 35 


; 


diagnosis and cure of 
trouble 
extra points of instrumentation, boost 
ing the number of telemetered points 
to 185 (ordinary tests of the “C” 
group usually telemeter 150 points). 
15 to to the 
uspected flow valve, which had been 


20 were attached close 


replaced by a handmade model. Th 


est were located on other key valve 


in staging, just in case the hypothesi 
vas wrong 

Among the additional transducers 
installed were break wires to measure 
stress, thermocouples to measure tem 
peratures, vibration pickups to meas 
ure vibration, and pressure transducers 
ind flow An 
other suspicion was the 
rigidity or stability of Atla Position 
pickups were added. Since Atlas ha 


i idl de pends on 


} 


O mecasulc pressure 


ica under 


no rigikl memb« 
fuel supplies to expand the skin for 
must 
The 
tlas was designed to be flexible for 
trength 


\ close post-firing analysis of the 


rigidity any deviation in stres 
be carefully noted and evaluated 


data confirmed that the July 21 launch 


But observers 
data to 
The missile’s perform 
ance—it traveled a full 6500 mi, it’s 
guidance system, a GE radio guidance 


ing had been a success 
did not have to wait for the 


be processed 


unit was right on target, and its new 


nose cone was recovered—were 
vincing demonstration that the prob 
lem had been solved. Additional con- 
firmation are the successful shoots of 


August Douglas Dederer 


con 
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Gear Experts Debate Merits 
of Soviet Engineer Findings 


NEw 


ance, 


York 
ind inspection methods for a 


Design data, perform 


form of gearing developed by the 
Sovict’s M. I Novikov 


in a series of 3 papers translated from 


is contained 


the Russian language by the British 
Dept of Scientific and Industrial Re 
Novikov worked fo 
vears on the theory and practice of a 
gcar-tooth 


1958 


search several 


new profile before his 
death in 

In summary, the articles report that 
the tooth profile is circular, concave 
on the 


horter and ther 


urtacc 
Feeth are 


fore stronge! 


on one mating CONNVEN 
other 
ind contact pressure 1s 
But 


whether for 


less because contact area is larger 
tecth 


parallel, inte 


must be helical 


secting or skew axes, and 


axial thrust is always present Pinions 
can be made with very few teeth with 


Russian 


form 


no undercut The 
state that the tooth 
ible by standard methods, 
50 to 65% 


paper 
is machin 
and 
promises a reduction in 
size with half the friction loss as com 
pared 

gearing. 


with conventional involute 

In -.coricert with “McGraw-Hill 
World News, Propuct ENGINEERING 
queried leading US and 
British authorities on gear develop- 
ment for the following comments on 
the Novikov 


recently 


pape Ts 
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Because a tooth form has 
long been used in England, the Novi 
kov gearings was discussed with Dr 
I'vne, who heads the gear and mecha 
nism section of the British National 
While he has 
not tested a Russian unit, he says the 
tooth form appears to be identical to 
the Vickers-Bramley-Bostock tooth 
used since the early 1920’s in ship 


similar 


Research Laboxatorics. 


gearing and mince hoists. 

Dr Tyne coubts the 
weight and size advantage, and says 
that the tooth is more difficult to mak« 
than involute teeth. The tooth form 
is basically the same as the 1926 Wild 
haber patent (US patent No. 1601 
750). Vickers has been making less 
use of the VBB tooth over the years 

Another British authority, A. Sykes, 
director of David 
Ltd, says there is no possibility of uni 
versal application of the Novikov 
that the 
using the gear form 
All features of the Novi 
kov form are covered in long-expired 
British and American patents. Mr 
Sykes says, “I think the Russians will 
be very grateful for all the current 
propaganda on the Novikov gear pro 
vided by Western sources.” 

Yet BGMA hopes to get Russian 
gear experts over to 


claims for 


technical Brown 


and no evidence 


Russians are 


gearing, 


themselves. 


London next 


month to deliver a paper on the devel- 
opment. And Dr Tyne of NRL is 
going to Russia soon to have a closer 
look. 

According to Ernest Wildhaber, 
who received the US patent in 1926 
tooth form, “All the 
characteristics of the Novikov gearing 
are completely anticipated by my 
patent. My gearing never had a real 


on a circular 


test here, although a pair of gears was 
made in the 1920's. It would be 
wrong to dismiss the Russian develop 
ment as old and known. Even though 
the claims for it are plainly exagger- 
ated, it has many promising features. 
Surface than for 
equivalent involute gears and should 
wear in better. 


stresses are lowe! 
But they are sensitive 
to radial displacement.” 


But 


do not 


American gearing specialists 
excited about it 
check that 
no current research is being done of 
the Novikov tooth form at Ford 
General Motors, Illinois Tool, Michi 
gan Tool, Battelle Memorial Institute, 
or General Electric’s marine-gear div 

Darle W. Dudley, manager of ad 
vanced Gear Engineering for GE’s 
gear department told PE that the 
Novikov claims are not supported by 


seem very 


A cross-country discloses 


facts except for a relatively slow speed 
drive with an abnormally low number 
of teeth on the and 
these special conditions the Novikov 


pinion, under 


tooth form does offer some possibl 
this 
mall if the com 


advantages Even in case the 
advantages would be 
parison was made with an optimum 
The Rus 
sian design as described in the current 
literature differs but little from thi 


1926 Wildhaber patent . 


design of involute gearing 


Capacitor Failures of 
1 in 100,000 Proposed 


Corumsia, S. C.—Efforts by General 
Electric to produce a missile part of 
unprecedented reliability will be head 
quartered in a 15,000 sq ft addition 
IRMO plant her 


The million-dollar, 2-yr program aims 


to the company’s 


to produce a family of capacitors with 
a failure rate of one in each 100,000 
Present failure rate is one in each 
10,000. Addition will be “snow 
whited”’ to insure surgical cleanliness 
and sanitation through the entire pro 
from raw material to 


duction run 


consumer * 
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Radiused Root Boosts 
Fastener Fatigue Life 


JENKINTOWN, Penna—Big change in 
a new thread form, that doubles fa- 
tigue life under dynamic loading, is a 
smoothly radiused root. Standard 
Pressed Steel Co, says that this greatly 
reduces failure-producing stress con- 
centrations at the least cross-section of 
the thread, where an estimated 85% 
of fatigue breaks occur. 

Calculations made by the company 
indicate stress concentration values 
are 6 times greater for a conventional 
flat root 4-28 size thread. New thread 
form approximates that of Mil-B 


7838A thread specifications which is 
used on critical high strength tensile 
bolts. 

In heavy fatigue load applications, 
SPS claims double the tension screw 
life of conventional root forms. And in 
any tensile application where appre 


Urge Technical Study 
in European University 


Zuricu—The Federation of German 
Technical and Scientific Societies— 
spokesman for 148,000 engineers, 
chemists and physicists—has_reaf- 
firmed its view that the proposed 
Central European University should 
be a post-graduate school and should 
include a technical-scientific faculty. 

The university has been proposed 
under article 9 of the Euratom Agree- 
ment and article 52 of the Organiza- 
tion for European Economic Coop 
eration agreement. Its formation is 
awaiting understanding among _par- 
ticipating nations on what the pur- 
poses and scope of the school should 
be. 

A full scale European university 
with a variety of faculties handling 
students at various levels is undesir- 
able, the Federation believes. Each 
nation has its own cultural values 
and traditions, which can best be 
preserved in the national universities 
Students can most effectively gain 
understanding of these varying cul- 
tures through exchange professors or 
through studying in other nation’s 
universities. 

But a Central European institution 
can perform an important mission, the 
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Stress concentrations are reduced . 
and fatigue life increased by radiused root on cap screw. 


-* 


Polarized light passing 


through plastic model shows smoothly flowing stress lines. Conventional screw thread— 
in form of truncated V—result in heavy stress build-up in corners. 


ciable vibration of dynamic load is 
met, the round root increases fatigue 
life, reduces fatigue cracks. 

New thread form is available on cap 


Federation believes, in advancing 
scientific and engineering education of 
post graduate students. All other 
faculties should concentrate on study 
of major European problems by ad 
vance students of such problems. & 


Name Change OK'd to 
Century 21 Exposition 


Wasuincton—W orld Sciences—Pan 
Pacific Exposition, is now known as 
the Century 2] Exposition after pas- 
sage of HR 7982. To be held in 
Seattle, Wash, in 1961 and 1962, it 
will be the first US World Fair since 
1939. It is being underwritten by the 
state of Washington, the city of 
Seattle and the US Government. 

The state and city have raised $15- 
million and have given an additional 
$16 million in land, buildings and 
facilities. The governmeit has author 
ized $12.5 million for the Fair. 

The exposition has three basic pur 
poses. according to its planning com- 
mittee: (1) commemorate the 100th 
anniversary of the fixing of the last 
point of the border between the US 
and Canada; (2) to provide a dra 
matic showplace for the accomplish 
ments of the scientific world; and (3) 
to exhibit the varied cultures of the 
nations of the world, especially those 
of the Pacific rim. China, North 


screws for use where heavier loads, in- 
creasing speeds and miniaturization in 
design require the increased fatigue 
life factor offered by the fastener. & 


Korea, and North Vietnam, although 
Pacific rim countries, are barred from 
participation under previous authoriz- 
ing legislation. 

Theme to be emphasized is ““World- 
wide Scientific Progress”, and the 
world of science, as designated by the 
National Science Planning Board, 
would be divided into four area: life 
sciences, energy, man, space. 

Fair dates: May 10 to Nov 12, 1961 
and Apr 21 to Oct 21, 1962 « 


OTS Updates Abstracts 
Adds New USSR Titles 


WasHincron—A new list of trans- 
lated Russian technical journals is 
now available. Titled “English Ab- 
stracts of Russian Technical Journals”, 
the list can be obtained free from the 
Office of Technical Services, US Dept 
of Commerce, Washington 25, DC. 

It includes 100 Soviet Technical 
Journals; plus additions and deletions 
that have been made from the origi 
nal group of translated journals an- 
nounced a year ago by OTS 

During its first year as official clear 
ing house for translated technical 
journals, the OTS has offered 4055 
complete translations and 35,000 ab- 
stracts of foreign technical literature 
—primarily Russian. 
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Currently some 700 titles are being 
added to the collection each month. 
Here are some typical journals that 
are being translated along with their 
order number and price: 

e Automation (avtomatika) Quar- 
terly. PB 141095 T. Single issue, 50¢; 
four issues, $2. 

¢ Measurements Techniques (Iz- 
meritel "Naya Tckhnika) Bi-monthly. 
PB 141112 T. Single issue, 70¢; six 
issues, $4. 

© Machine Tools and Tools (Stan- 
ki I Instrument) Monthly. PB 
141121 T. Single issue, 60¢; six issues, 
$3. 

e Automatic Welding (Avtomatich- 
eskaya Svarka) Monthly. PB 141125 
T. Single issue 50¢; six issues, $3. @ 


‘Ugly Americans’ 
Go Back to School 


New Yorx—A major effort to dispel 
the “Ugly American” label on US 
businessmen and their wives who are 
going to live overseas is being under- 
taken by the Business Council for 
International Understanding here and 
the American Univ in Washington. 

These two agencies will offer a series 
of six 6-week training sessions during 
the approaching fall and _ winter. 
Morning classes for the first four weeks 
of these sessions will be devoted to 
lectures on US culture, civilization and 
institutions. For the last two weeks, 
morning sessions will deal with case 
studies of American failures overseas 
and with communism and the cold 
war. 

Afternoon sessions during the first 
three weeks will cover customs, insti- 
tutions and traditions of other cul- 
tures. The second three weeks will be 
devoted to intensive study of the area 
to which the participant has been 
assigned. Each student is expected to 
have rudimentary grasp of the lang 
uage spoken in his assigned area. 

The program, which will be directed 
by former Foreign Service Officer and 
Ambassador Harold M Randall, will 
have active cooperation of the State 
Dept and the US Information Agency. 
Classes will be limited to 25 students. 
Fees are set at $500. 

Other efforts to improve US 
overseas relations have also been an- 
nounced. Michigan State Univ is in- 
troducing a five year program for engi- 
neers who would eventually like to 
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take jobs overseas. These students 
will take the usual engineering courses 
in the first two years of college. In 
the remaining three years, they supple- 
ment engineering with a heavy liberal 
arts program, and graduate with a BS 
and a BA. 

Students will specialize in the usual 
fields—agricultural, chemical, civil, 
mechanical or metallurgical engineer- 
ing. Courses appropriate to the geo- 
graphic region where they plan to 
work, include such studies as com- 
parative religion, people and culture, 
history, economics, and other. This 
major requires 2] hours of language. @ 


Aircraft Stretching 
Materials Limitations 


Los Ancetes—Design engineers of 
the new North American Aviation’s 
F-108 and B-70 have specified weld- 
ments that are taxing the present 
‘state-of-art’ to its limit and perhaps a 
Kittle beyond. 

For materials that can withstand 
repeated aerodynamic heating—antici- 
pated as normal for these tri-sonic 


planes—alloy steels that demand new 
method of fabricating and handling 
are in use. H-1l] a chrome die-steel, 
for example, has to be preheated to 
600 F or more for welding and then 
requires a fast quench, creating some 
distortion problems. And Rene 41, 
(PE—July 21 '58, p 76), another alloy 
well suited to the job once fabricated, 
undergoes a permanent transformation 
after welding, shrinking 0.001 in./in. 


SOME BERYLLIUM TOO 


Some beryllium parts may be in- 
cluded to “get the feel of the mate- 
rial” (PE—June 22, p 39). Some 
NAA engineers offer the opinion that 
usage would be greater had there been 
the sort of emphasis on beryllium 
development that there had been on 
titanium. 

13 by 20 ft sheet now offered by 
the steel mills will not get a big play 
by the aircraft companies. Tapering, 
for example poses a problem, and most 
other methods require to much addi 
tional handling to make their use 
profitable. Missiles, with wrap-around 
application, can use the big sheets 
to an immediate advantage. Ld 


20% Man-hour Savings by Using Soldering Unit 
ee Le es he Parks i'r 


s 4 


&b cele ots ow 


Induction de-solder and solder device is used for repairing and salvaging printed 
wiring assemblies. Designed by GE's Industrial Heating Dept, Shelbyville, Ind, a single 
toggle switch changes device from de-solder to solder. Work is placed over induction 


coil where heat is applied only to the joint. 


Major components are: an induction 


heater; a vacuum system for old solder removal; controls for manual or automatic 
operation; and power level adjustment. Case is aluminum 





COMING EVENTS 


SEPTEMBER 


9-11... . American Society of Mechani 
cal Engineers, American Soc iety of Civil 
Engineers, 1959 West Coast Conference 
on Applied Mechanics, Stanford 
Stanford, Calif. 


10-11 


dustry, 


Univ, 


. Society of the Plastics In 
Midwest Section Conference, 
French Lick Sheraton Hotel, French Lick, 
Ind 


14-17... . . Society of Automotive Engi 
National 
Industrial 
tion 


neers, Farm, Construction and 
Machinery Meeting, Produc 
Forum and Display, Milwaukec 


Auditorium, Milwaukee, Wisc. 


17-18 American Society of Me 
chanical Engineers, American Society of 
Electrical Engineers, 7th Annual Engi 
neering Management Conference, Statler 
Hilton, Los Angeles, Calif. 


20-25 .... Instrument Society of Amer 
ica, 14th Annual Conference and Exhibit, 
Chicago Amphitheater 
hotels, Chicago, III. 


20-23 .. . . American Society of Mechani 
cal Engineers, 14th 
Mechanical Engineering National 

ference, Rice Hotel, Houston, Texas. 


21-22 Steel Founders’ Society of 
America, 57th Fall Meeting, The Home- 
stead, Hot Springs, Va 


22-24 .... Armour Research Foundation 
and NUCLEONICS magazine, Industrial 
Nuclear ‘echnology Conference, Morrti 
son Hotel, Chicago, 111 


23-25 .... Institute of Radio Engincers, 
American institute of Electrical Engineers, 
4th Annual Special ‘Technical Conference 
on Non-linear Magnetics and Magnetic 
Amplifiers, Shoreham Hotel, Washington 


23-25 ... . Office Equipment Manufac 
turers Institute, Business Equipment Ex 
position, National Guard Armory, Wash 
ington, D. C. 


28-Oct.1 American Welding So 
ciety, Fall Meeting, Sheraton-Cadillac 
Hotel, Detroit, Mich. 


and downtown 


Petroleum 
Con 


annual 


OCTOBER 


1-2 .... Society of the Plastics Industry, 
Fifteenth New England Section Confe1 
ence, Wentworth-by-the-Sea, Portsmouth, 
N. H. 


5-7 . . . . Institute of Radio Engineers, 
Fifth National Communications Sympo- 
sium, Hotel Utica, Utica, N. Y. 


5-6 ... . Purdue Univ, Conference on 
Packaging Specifications. 

5-7 .... Joint Industry Fall Meeting of 
the Material Handling Institute, Inc 
Industrial ‘Truck Assn. of Lift Truck and 
Portable Elevator Manufacturers, Lake 
Placid Club, New York. 


Essex County, 
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Reader Ga: 


Senator’s Comments 


To the Editor: 

You are to be commended for present 
ing to the public a factual and chronologi 
cal outline of the present problems con- 
fronting the Government, both . executive 
and legislative, in the coordination of 
Federal science activities. (Science and 
Politics Don’t Mix, June 1, p 28). 

At the recent hearings held for the Sub- 
committee on Reorganization and Interna 
tional Organizations, some of the spokes 
men for the Administration contended 
that there was no need for legislative 
action, and opposed even the creation of 
a study Commission to determine what 
might be done to improve and coordinate 
Federal civilian science programs. It was 
their contention that the President's S 
ence Advisory Committee and the Federal 
Council for Science and Technology, both 
of which were headed by Dr. Killian until 
last month, would provide all the nece 
sary information upon which the President 
could take whatever 
to bring about governmental reorganiza 
tions to 
operations 

This position completel; 
fact that, as Dr. Killian wrote 
mittee, “it would be inappropriate’ for 
testify before any 
Committee in view of his advisory fun 
tions to the President. ‘The ience pro 
d within the Executive Ofhc« 
President, denied to the Congress 


actions were necessary 


} 


correct deficiencies in presen 
ignores the 
this Com 


him to Congressional 


gram center 
of the 
access to information which th 
branch 
normal 
empting th 
thoroughly 

operation 


legislative 


requires if it to perform it 
constitutional 
field of 

| 


inform 


functions, by p 
cientists who are 
on governmental 
science and prevent the Con 
gress from obtaining necessary information 
from qualified experts in this field 

It is my conviction, therefore, that th 
proposed bill, S. 1851, 
of the Government Operations ¢ 
and 
Commission 
ing to the proposed 


ment of 


which memb 


mm itt 
, ' 
have it 


others ponsored, te 


to study the problems relat 
reation of a Depart 
Technology, will 
provide the only possible solution to the 


Science and 
present chaotic conditions of Federal s 
ence. The resignation of Dr. Killian, in 
mv view, makes such action essential, 
these conditions are to be corrected 
Husert H. Humpurey 
U.S. Senate 


Hare-brained Ideas 
To the Editor: 

In “Horizons,” June 8, p 75, you said 
that the tortoise beating the hare was a 
fable. I believe if you were to search be 
hind the scenes of the top executives in 
industry, you would find the proverb 


“Haste makes waste,” more truth than 


i —felh ce) aoa 


fiction. I can list numerous projects under 
taken by hasty decisions which have caused 
products to be sold for less than the fabri 
cation delinquent delivery dates, 
slovenly operations, and inferior quality. 
he worst results of hasty decisions I have 
witnessed were the cancellation of opera 
tions because we were unable to compet 
with other fabricators. 

The irony is that in plants of multi 
product operations, top executives can 
hide their errors in with the more profit 
able products, while debasement, etc., pre 
vail among the personnel. It is true man 
hair-brained ideas are rejected at a more 
technical level. The basic reason for this 
is that management does not convey its 
omplete assurance without repercussion 
to the engineers if they are unable to ma 
terialize those ideas 

In your article you 
men” 


cost, 


referred to the “‘ma 
who have gone on to success. But 
how many, many, more have failed? I hay 
sometimes consented to the pace of eithe: 
the tortoise or the hare; I do not alway 
But Id 
believe that maddening ideas and decision 
must be made, and that these thoughts 
should originate only from open-minded 
persons. “Prudent 
ough industry fearing t pendulum « 
i Dil 
Cha 


igree to nor condone mediocrity 


men itiously wall 


f 


ONSO 


No Glare for Driver 


lo the Editor 
| was very much interested in your art 
Car Capitol News Roundup Mar 
18th issue, p 25 s for glare prob 
n mentioned b I Kimberly 
¥* Desoto, I hav ertected tem that 
ill eliminate t glare and 
o reduce fatig works n 
eyes direct] is therefore not 


pendent on th | or 


idjustment 
iny headlight in look directly at 
hig beam and not be 
think I have the 
down a lot on the 
urring during night driving 
Rocer E. SCHLEMMER 


Cincinnati, Ohio 


th oncoming 
iffected as it passes | 
answer that will cut 
fatalities oce 


Tire Valve Caps 


lo the Editor 
In reading your “Why Don’t 
itticle in July 13 issue, p 51, I found 
the pressure-at-a-glance valve caps men 
tioned, are available from J. C. Whitney 
Co. of Chicago, Ill. —R. Nem.incer 
Griscom Russell Co 
Massillon, Ohio 
also to Mr V \ Higgins 
called our attention to a tire pres 
ure indicator which he has patented 
Fd 


They,” 


@ Thanks 
who 
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For EXTRA SALES APPEAL your product's in good 
company with this easy to apply vinyl finish... 


Today, countless big name products such as Bell and Howell 
cameras are going to point-of-sales with the extra selling 


power of this practical, semi-rigid vinyl. Here are some of Wastand Duran 


the reasons why: 


e Wide variety of colors and textured effects for decorative correla- (a Wyo me) 
tion. 


e Easy to keep clean and smart-looking by occasional wiping with a ™ 
damp cloth. 





self-adhering 
vinyl surfacing 


e Résistance to abrasion and wear make Clad-On a protective finish 
as well as a decorative one. 





e Handles well in production ,.. its adhesive coated back makes it 
easy to apply. 


Find out how YOUR product can 


have this modern sales extra! 


THE MASLAND DURALEATHER CO. Dept. PE 
Amber and Willard Sts., Philadelphia 34, Pa. 


- 
| 

| 

| Please send samples of Masland Duran Clad-On and 
| 8 page Sweet's Product Design File reprint: 
| 

| 

| 

| 

| 

| 

| 


NAME___ 


SEND COUPON NOw... 


COMPANY____ 


Industrial Products Division 
THE MASLAND DURALEATHER CO. 
Dept. PE ¢ Philadelphia 34, Pa. 


TITLE 


a . ZONE_____STATE 
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Toughness is ( Malleable ) 
ie “ 


f a bulldoze: 
machine gun’s 
iron castings prove their ruggedness 
When you're looking for toughness, it will pz j to investigate / 


firms that displays this symbol 


if you wish, you may inquire direct to the Malleable Castings Coit 


Union Commerce Building, Cleveland 14, Ohio, for informa 











New Malleable Irons Meet Gruelling Service Tests 


Toughness is a vital requirement in stressed parts. Each application, how- 
ever, requires a particular combination of physical characteristics to be 


sufficiently “‘tough.”’ 


Whatever the specific requirements, one of the finest groups of materials 
available is the Malleable irons, as illustrated in the tables below. 


Tensile Properties—A.S.T.M. Minimum Specifications 
Standard and Pearlitic Malleable Irons 


Tensile Yield 
Strength Strength 
p.s.i. p.s.i. 


Elongation 
% in 2 in. 


53,000 
50,000 


35,000 18 
32,500 10 


65,000 
68,000 
70,000 
75,000 


45,000 10 
45,000 7 
48,000 4 
50,000 7 


Tensile Yield 
Strength Strength 
p.s.i. p.s.i. 
80,000 53,000 
80,000 60,000 
100,000 80,000 


Designation 


53004 
60003 
80002 


Strengths up to 135,000 p.s.i. tensile and 
110,000 p.s.i. yield are produced com- 
mercially under individual producers’ 
specifications. 


Other Mechanical Properties 
Standard and Pearlitic Malleable trons 


Modulus of Elasticity in Tension, p.s.i. 

Ratio" of Fatigue Strength to Tensile Strength 
Shear Strength— % of Tensile Strength 
Torsional Strength 

Compressive Strength, p.s.i. 


Standard 
25,000,000 


Pearlitic 
26,000,000— 28,000,000 
0.40—0.50 
70—85% 
Approximately equal to Tensile Strength 

200,000 250,000 


Malleable's toughness is illustrated in o severe test conducted by a monvufacturer of cab-over-engine trucks. 
To be absolutely sure of the strength and toughness of a variety of components in the cob, including the critical 
Malleable iron cab support hinges, o truck was crashed at high speed into a barricade of ice. Result—no 
hinge damage, even though the truck was seriously battered. 


Service-Demonstrated Toughness 


Highway railing posts demonstrate 
Malleable castings’ use where impact 
resistance is critical. As an example, 
thousands of Malleable railing posts 
line the Connecticut State Thruway. 
The State Highway Department re- 
ports that there have been no failures 
of the Malleable iron posts although 
other materials have failed in several 
cases. 


It is also because of Malleable’s tough- 
ness that so many of the highest quality 
hand tools are made of Malleable iron. 
One leading tool manufacturer tests 
the quality of its pipe wrenches by 
using a trick well known as the best 
way to break a wrench. The wrench 


jaws are put on a rigid bar, a long pipe 
is slipped on the handle, and the teste 
heaves his weight downward on the 
pipe. Because of their confidence in 
Malleable’s toughness, this company 
unconditionally guarantees every Mal- 
leable wrench housing against distor- 
tion and breakage. Another hardware 
manufacturer makes a similar guar- 
antee against breakage on its line of 
Malleable vises 


But Malleable iron’s proven perform- 
ance in field service is only one reason 
for its wide use. To this, you must add 
Malleable’s low first cost, design flexi- 
bility, and excellent machinability. 
This combination offers unique ad- 
vantages over other metals. 


Design and Production Assistance Available 
To assist in the use of Malleable cast- 
ings, a special bulletin on toughness 


Data Unit No. 105— is available from 
the Malleable Castings Council, Union 
Commerce Building, Cleveland 14, O. 
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These bulletins and engineering and 
planning assistance are also readily 
available to you from any member of 
the Malleable Castings Council. 


These companies are members of the 


CONNECTICUT 

Connecticut Mall, Castings Co., New Haven 6 
Eastern Malleable tron Co., Naugatuck 

New Haven Malleable tron Co., New Haven 4 


DELAWARE 
Eastern Malleable tron Co., Wilmington 99 


ILLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable iron Co., St. Charlies 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malleable Foundry Co., Muncie 
Terre Haute Mali. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Belcher Malleable tron Co., Easton 


MICHIGAN 

Albion Malleable Iron Co., Albion 

Auto Specialities Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable tron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleablie Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 


Acme Steel & Mall. ron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable Iron Co., Solvay 
Oriskany Malieable tron Co., Inc., Oriskany 
Westmoreland Mall. iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Canton Malleable iron Co., Canton 5 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. |ron Co., Ironton Div., Ironton 

Dayton Mall. Iron Co., Ohio Mall. Div., 
Columbus 16 

Maumee Malleable Castings Co., Toledo 5 

National Mall. and Steel Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malieable tron Co., Meadville 
Pennsylvania Malleable tron Corp., Lancaster 


TEXAS 
Texas Foundries, tnc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. Iron Co., Point Pleasant 


WISCONSIN 


Belie City Malieable tron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey iron Works, 
Milwaukee 46 
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CASE HISTORIES 


CUSTOMER PROBLEM: 

Tool manufacturer requires bearing design that 

will seal 21,600 r.p.m. grinder from abrasives 
. yet heat must be minimized for operator 

comfort since tool is hand held. 


SOLUTION: 

N/D Sales Engineer recommended a group of 
four New Departure integrally enclosed pear- 
ings . . . some with Sentri-Seals. These precision 
ball bearings successfully shut out microscopic 


Exclusive Sentri-Seals 
effectively seal out foreign 
materials at temps up to 
225° F for extended peri- 
ods—up to 350°F for 
shorter periods. Made of 
Buna-N, they are compati- 
ble with silicone, petroleum 
and diester lubricants. 


Photo courtesy: Thor Power Tool Company 


‘D Bearings Seal Out Abrasives...AHow 
Coo! Qoeration In ABOO RPM Grinder! 


grinding abrasives. And, even with such posi- 
tive sealing, the virtually friction-free New 
Departures help keep the temperature low 
enough for comfortable hand operation. They’re 
sealed and lubricated for life . . . promising 
trouble-free ball bearing performance without 
the added burden of periodic maintenance. 


For immediate analysis of your current ball 
bearing problems, call the New Departure 
Sales Engineer in your area or write Dept. P-8 


Replacement ball bearings available through United Motors System and its Independent Bearing Distributors 


la) 


DIVISION OF GENERAL/MOTORS, BRISTOL, 


& 


EPARTURE 
CONN. 


NOTHING FOLLS LIKE A BALL 


CIRCLE NO. 28 READER SERVICE CARD 


PRODUCT ENGINEERING - 


AUGUST 31, 


1959 











Engineering 


August 31, 1959 


what happened to 
CONSTRUCTIVE 


CRITICISM? 


An old saw distinguishes between a diplomat and a lady by observing that 
when the diplomat says yes, he means perhaps, and when he says perhaps 

he means no, but if he says no, he is no diplomat. The lady, of course, says 
no when she means perhaps and perhaps when she means yes, but if she 
says yes, she’s no lady. 


Something of the same dilemma faces the engineer asked to criticize a design 
or the manager required to criticize a worker. The critic is expected to be 
constructive, but usually not to be critical, so he compromises and becomes 
ineffectual. 


he difficulty arises from the all-too-human characteristic of sensitiveness. A 
man who has produced a new design has put something of himself into 

it, so any honest criticism is likely to be interpreted as personal. Thus 

his friends are inclined to weasel words and his potential customers to a 
trumped-up excuse. The designer finds that “everybody likes” his idea but 
it just doesn’t sell. Hence the need for motivation research—to get at 

the real reasons behind our social fronts. 


Likewise in management. The old-time boss who steeled himself to dislike 
and even hate is now frowned upon; we are in the grip of management 

by compromise. The modern boss is taught that it is vitally important to 
get along with people. This, after all, is the easy way out—it is always easier 

to praise than to criticize. But it does remove one incentive to work—that 
of showing up the boss, proving you're a better man than he is. It took 

me years to realize that my first shop boss had an excellent record with 

top management because all of us hated him so we ganged up to outdo him. 


But that sort of thing is all gone. We now learn that criticism should be 
balanced with praise—so the recipient has a watered-down, wishy-washy 
impression with no clear idea. And we find that criticism is unpleasant 

to deliver as well as to receive, so we postpone it until the situation is 
critical. We keep our silence normally, so the optimistic employe feels 
that “‘no news is good news,” while the pessimistic one assumes the worst 
In this case, silence is not golden; the boss who says nothing to stay out 
of trouble is actually building it for himself later. 


The intention of criticism should be correction, not punishment. It should 
be so given and so received, without thin skin on either side. We need 

to be objective, and to avoid the Hollywood technique of: “This is mag 
nificent, stupendous, colossal . . . but we've got to make it better.’ 


/ Eanin. 





latest Development in 


SPRING-WRAPPED 
SLIP CLUTCHES 


The simple spring clutch becomes even more 
useful when designed to slip at a prede- 
termined torque. Unaffected by temperature 
extremes or variations in friction, these 
clutches are simple—can even be “home- 
made.” Here are two of the author's designs, 
with information published on the dual-spring 
slip-type for the first time. Two dual-spring 
clutches are incorporated in the tape drive 


pictured above 


Spring clutches are handy devices for driving a load 
in one direction and uncoupling it when the output is 
overdriven or direction of the input rotation is reversed 
A few years ago, the author successfully modified a spring 
clutch to give a predetermined slip in either direction 
hence the designation of this type as a “slip clutch.” A 
stepped helical spring was employed to accomplish that 
modification. It has since been developed further by 
introducing an intermediate clutch member between two 
helical springs. This dual-spring innovation is preferred 
where more accuracy of the output torque is required. 

Most designs employ either a friction-disk clutch or 
a shoe clutch to obtain a predetermined slip (in which 
the input drives output without slippage until a certain 
torque level is reached—then a drag-slippage occurs 
But the torque capacity (or slip torque) for friction-disk 
clutches is the same for both directions of rotation. 

By contrast, the stepped-spring slip clutch, pictured 
on next page, can be designed to have either the same or 
different torque capacities for each direction of rotation 
lorque levels where slippage occurs are independent of 
each other, thus providing wide latitude of design. 

The element producing slip is the stepped spring. Out 
side diameter of the large step of the spring is assembled 
tightly in the bore of the output gear. Inside diameter 
of the smaller step fits tightly over the shaft. Rotation 
of the shaft in one direction causes the coils in contact 
with the shaft to grip tightly, and the coils inside the 
bore to contract and produce slip. Rotation in the oppo 
site direction reverses the action of the spring parts, and 
slip is effected on the shaft. 


DUAL-SPRING SLIP CLUTCH 
his innovation also permits bidirectional slip and in 
dependent torque capacities for the two directions of 
rotation. It requires two springs, one right-handed and 
one left-handed, for coupling the input, intermediate 


30 REPRINTED circle P3, inside back cover 


J KAPLAN, senior project engineer 
Fairchild Camera & Instrument Corp 
Syosset, N Y 


and output members. These members are coaxial, with 
the intermediate and input free to rotate on the output 
shaft. Rotation of input in one direction causes the 
spring, which couples the input and intermediate mem 
bers, to grip tightly. The second spring, which couples 
the intermediate and output members, being oppositely 
wound, tends to expand and slip. Rotation in the opposite 
direction reverses action of the two springs so that the 
spring between input and intermediate members pro 
vides the slip. Because this design permits greater inde 
pendence in the juggling of dimensions, it is preferred 
where more accurate slip-torque values are required 


REPEATABLE PERFORMANCE 


Spring-wrap slip clutches and brakes have remarkably 
repeatable slip-torque characteristics which do not 
change with service temperature. Torque capacity remains 
constant with or without lubrication, and is unaffected 
by variations in the coefficient of friction. Thus, break 
away torque capacity is equal to the sliding torque ca- 
pacity. This stability obviates overdesign of slip members 
to obtain reliable operation. Such advantages are absent 
in more commonly used slip clutches. 


BRAKE AND CLUTCH COMBINATIONS 


An interesting example of how slip brakes and clutches 
worked together to maintain proper tension in a tape 
drive, in either direction of operation, is pictured above 
and shown schematically on opposite page. A_ brake 
here is merely a slip clutch with one side fastened to the 
frame of the unit. Stepped-spring clutches and brakes 
are shown for simplicity although, in the actual drive, 
dual-spring units were employed. 

The sprocket wheel drives both the tape and belt. 
This allows linear speed of the tape to be constant (one 
of the requirements). The angular speed of the spools, 
however, will vary as they wind or unwind. Problem here 
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These two modifications . . . 
of spring clutches obtain independent slip characteristics in 
either direction of rotation. 


is to maintain proper tension in the tape at all times 
and in either direction. This is done by employing a 
brake-clutch combination. In a counterclockwise direc 
tion, for exampie, the brake may be a “low-torque brake” 
in which it resists with a 0.1 in.-Ib torque. The clutch 
in this direction is a “high-torque clutch’”— it will pro 
vide a l-in.-lb torque. Thus the clutch overrides the brake 
with a net torque of 0.9 in.-lb. 

When the drive is reversed, the same brake may now 
act as a high-torque brake, resisting with a | in.-lb torque, 
while the clutch acts as a low-torque clutch, resisting with 
0.1 in.Ib. Thus in the first direction the clutch drives 
the spool; in the other, the brake overcomes the clutch 
ind provides a steady resisting force to provide tension in 
the tape 
driven by the belt to overdrive 


Of course, the clutch also permits the pulley 


I'wo brake-clutch units are required. The second unit 
will provide opposing torque values—as listed in the dia 
gram above. The drive necessary to advance the tape only 
in a Clockwise direction would be the slip clutch in unit 
2 and the brake in unit 1. Advancing the tape in the 
other direction calls for use of the clutch in unit 1 and 
the brake in unit 2 

lor all practical purposes, the low torque values in the 
brakes and clutches can be made negligible by specifying 
minimum interference between spring and the bore or 
shaft. The low torque is amplified in the spring clutch 
to the level necessary to drive the tensioning torques of 
the brake and slip clutches. 

Action thus produced by the simple arrangement of 
directional slip clutches and brakes cannot otherwise be 
duplicated without resorting to more complex designs 
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Tape drive... 

requires two slip clutches and two brakes to assure proper 
tension for bi-directional rotation. Detail of spool (above 
shows clutch and brake unit. 


'orque capacities of spring-wrap slip clutches and 


brakes using round, rectangular and square wire aré 
respectively 


rKd4s Ebes EK 


/ 32D / 6D / 6D 


where | 


D dia of shaft or bore, in.; & 


modulus of elasticity, psi; d vire dia, in 
diametral interference 
between spring and shaft, o1 pring and bore, in.; t 
wire thickness, in.; b width of rectangular wire, in 
ind J slip t que capacity, lb-in 

Minimum interference moment (on the spring 


ping lightly quired to drive the slipping spring 


| 
ve | 


V 
where e natural logarithmic base (¢ 2.716); @ 


angle of wrap of spring per shaft, radians, » = coefficient 
of friction, M 


and shaft, Ib-in 


interference moment between spring 


DESIGN EXAMPLE 


Required: to design a tape drive similar to the one 
shown above. Torque requirements for the slip clutches 
ind brakes for the two directions of rotation in aré 

(1) Slip clutch in normal takeup capacity ictive 
function ) is 0.5 to 0.8 in.-lb 





(a) RTL tt 


(2) Slip clutch in override direction (passive func- 
tion) is 0.1 in-lb (max). 

(3) Brake in normal supply capacity (active function ) 
is 0.7 to 1.0 in-Ib. 

(4) Brake in override direction (passive function) is 
0.1 in-lb (max). 

Assume that the dual-spring design shown previously 
is to be used with 0.750-in. drum diameters. Also avail 
able is an axial length for each spring, equivalent to 
12 coils which are divided equally between the bridged 
shafts. Using round wire, calculate the wire diameter 
of the springs if 0.025 in. is max diametral interference 
desired for the active functions. For the passive func 
tions use round wire which produces a spring index not 
more than 25. 

Slip clutch, active spring: 
mye, | sae. i J (32) (0.750)2(0.8) 
\ wEé (30 X 10*)(.025) 

Min diametral interference is (0.025) (0.5)/0.8 = 
0.016 in. Consequently, ID of the spring will vary from 
0.725 to 0.734 in. 


Slip clutch, passive spring: 


= 0.050 in. 


Wire dia = —_ om de 
spring index 


0.790 = 0.030 in. 
¥ 43) 


Diametral interference: 


32D°T _ _(82)(0.750*)(0.1) 


o= Ea ~ 330 x 100.030)" 


= 0.023 in. 
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Assuming a min coefficient of friction of 0.1, detei- 
mine min diametral interference for a spring clutch sufh- 
cient to drive the max slip clutch torque of 0.8 Ib-in.: 

Se ee 08 


ere — | eine — ] 
Min diametral interference: 


0.019 


min = 0.023 X - 0.1 


= 0.0044 in. 


ID of the spring is therefore 0.727 to 0.745 in. 


Brake springs 

By similar computations wire dia of the active brake 
spring is 0.053 in., with an ID that varies from 0.725 
and .733 in.; wire dia of the passive brake spring is 
0.030 in., with its ID varying from 0.727 to 0.744 in. 


For REPRINT of above article, just check P3 on one of the 
Reader Service cards bound in this issue. 


EDITOR’S NOTE: For details and design equations of a fric- 
tion drive developed by Mr Kaplan and one of his colleagues, 
see “Friction Drive Features Spring-loaded Idlers,” July 6 ‘59, 
p 54. For a reprint, check E92 on the Reader Service card. 

Backlash in spring clutches can sometimes be a problem. 
For a description of two simple spring modifications, developed 
by the same author, which can eliminate the trouble, see ‘You 
Can Whip the Backlash in Spring Clutches,” Aug 18 ‘58, p. 63. 
For a reprint, write in E38 on Reader Service card. 

Basic theory of spring clutches is coveerd in “Spring Clutches 
for Faster Response,”” Apr 14 ‘58, p 57. 
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MEASURE DRAFTING TIME 
by the square foot 


DONALD H MILLENSON, design project engineer 
Hamilton Standard Div, United Aircraft Corp 


How much drafting time should a 


drawing need? Without specific stand- 
ards, we felt we were taking too much 
time. Drafting estimates for our pro- 
posals were running about 24 hours for 
a “C’’-size drawing. Could this be re- 
duced by—as much as half? 

Before undertaking any program we 
charted drafting time against number 
of drawings that various completed 
projects had required. While our rec- 
ords did not correlate number of de- 
tails for a given-size drawing, we were 
able to substantiate the average of 24 
hr per drawing—some ran higher. 

A plan for a cost-reduction program 
was drawn up and presented to the 
drafting group. A time-recording pro- 


32 


cedure was developed, and a_ basic 
unit of drafting productivity set up, 
based on | sq ft of paper. 

This idea of basing drafting effort 
on output of paper is subject to obvi- 
ous criticism; but we did find that the 
details for various projects were sufh 
ciently similar to allow a tryout. Rec- 
ords were kept for two-week time pe 
riods to eliminate large variations in 
productivity, and at the end of each 
such period the over-all productivity of 
each drafting group was chartered. 

This experience over a six-month 

viod brought about a reduction of 

1ore than half in drafting time. For a 
“C”’-size sheet, it dropped from the 


24 hr to 10 hr. These figures, of 


course, might be widely different for 
other types of products. 

The program succeeded because it 
was a cooperative effort on the part of 
both Design and Drafting, with each 
designer following his layouts as they 
progressed through detailing. But the 
major factor behind this increased 
productivity was the setting of goals 
and a method of measurement. Im- 
provement started immediately after 
setting up the program, and continued 
steadily for four months. 

Other areas of cost reduction are 
now being investigated, including 
photographic methods for production 
of electrical schematics and detail 
drawings. 
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THOSE HIGHER-ENERGY BATTERIES 





comment on the article. 





High-energy storage batteries are arousing consider- 
able interest today—for missiles and also for commer- 
cial applications such as vehicles. Our recent article, 

“A Look in the Future—Higher-energy Batteries,” May 
26 p 46, by Dr. E. C. Pitzer of General Electric, summar- 
ized performance of theoretical electrochemical couples 
that might be the clue to lightweight batteries of the 
future. But theory is not necessarily practice. Therefore, 


at our invitation, engineers from a battery manufacturer 


—a practical look 


DR GEORGE A DALIN, research engineer, and 
FRANK SOLOMON, chief of research and 
development, Yardney Electric Corp, NYC 








Highlights of Dr. Pitzer’s article are a graph showing 
theoretical energy densities in watt-hours per pound for 
a number of electrochemical couples, and a table show- 
ing theoretical and actual energy densities for a few 
commercially available couples. The theoretical energy 
densities are calculated on the assumption that the couples 
in question comprise entire weight of the battery. In 
other words, weight of electrolyte, grids, terminals, and 
cell and battery cases is not considered. 

Although the article’s comparisons are interesting and 
may be valuable for specific purposes, note that the 
couples fall into groups requiring different types of acces- 
sory equipment—and these are by no means negligible 
in terms of weight and volume. For example, the gas 
cells need auxiliary plates, but in conventional cells of the 
Mg-AgCl type, the reactants themselves comprise the 
plates. Pressurized gases also need heavy containers. 

he sea water battery requires scoops and channels for 
the electrolyte, and their weight should be considered 
when calculating actual energy density. The figure given 
in Dr Pitzer’s table is apparently based on dry weight 
Also, some couples cannot operate at room temperature, 
and heating equipment is required. 


Current Drain Important 


Another possible grouping is based on discharge rate 
(current-drain). Although the zinc-mercuric oxide cell 
gives energy densities comparable to that listed for zine- 
silver peroxide, such density is available only at moderate 
discharge rate. Magnesium-silver chloride and zinc-silver 
oxide can be discharged at the higher rates required for 
torpedoes. 

More serious: the theoretical energy-density data for 
the silver-zinc couple correspond to the zine-silvér mon- 
oxide cell, not to the listed zinc-silver peroxide cell. The 
discrepancy apparently comes from a common miscon- 
ception concerning characteristics of the cell on a high- 
rate discharge. At high current densities, output voltage 
corresponds to the monoxide; however, the full peroxide 
capacity is obtained. (At moderate and low rates, both 
voltages—namely, those corresponding to the peroxide 
and the monoxide—in sequence, are obtained.) Dr Pitzer 
evidently assumed the capacity would also correspond to 
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the monoxide and calculated equivalent weight for the 
reactants on this basis. 

This makes theoretical energy density of the zinc- 
silver peroxide cell lower than that of the Mg-AgC] cell 
Actually, the figures should be 202 w-hr/Ib for the water 


activated Mg-AgC] couple and 222 for zinc-silver peroxide 


So far as actual w-hr/Ib figures are concerned, the value of 
54 given for zinc-silver peroxide was obtained with a r 
chargeable battery, whereas the value given for Mg-AgC] 
refers to a “one-shot” primary. A more logical basis of 
comparison with the water-activated Mg-AgCl primary 
would be our recently developed PM Silvercel, a manually 
activated primary capable of limited recycling and giving 
up to 80 w-hr/Ib. This cell was developed after the 
preparation of Dr Pitzer’s article. 


Actual Performances 


It follows that the ratio of 5:1 for theoretical to actual 
energy density given in the article is too high. We would 
also question the value of 1.3 given as operating voltage 
of the sea-water battery. It is our understanding that, 
at torpedo rates, the measured voltage is about 1.1 

Also, Dr Pitzer’s calculations are apparently based on 
half-cell reactions and these do not always quite corre 
spond to the actual cell reactions. Accordingly, we have 
supplemented his work (see following table) by deriving 
the energy densities from free-energy data based on the 
actual cell reactions, as well as on the half-cell reactions 
For zinc-silver peroxide and cadmium-silver peroxide cells 
we have made a third derivation based on measured cell 
voltages. Values given for all three cells in the table are 
based on a high rate of discharge. 


Energy density, 
Sum of Voltage w-hr /Ib 
equiv. wts, |b Theory Actual Theory Actual 


Dry Mg-AgCl 155.5 2.6 1.1 202 - 
(water activ.) 
Zn-Silver peroxide 94.6 186-16 1.4 222 80 


Cd-Silver peroxide 118.2 
(Yardney Silcad) 


1.42-1.16 1.05 132 33 
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\ 
Valve assembly 


Cylinder 


Hot gas . 


from burning propellant is retained under pressure in the generator, 
providing powered control even after the fuel is completely gone 
Excess gas pressure is vented to atmosphere by a pressure-relief valve 

From generator, hot gas is supplied to the fin-control mechanism 
by solenoid-controlled valves responding to signals from the guidance 
system. All gas produced passes through the turbine wheel of the 
high frequency alternator 


v8 
Servo breadboard model .. . 


has typical missile fin mounted on rocker arm. Flapper, operated 


by solenoids, opens poppet valves to admit hot gas to either of two 
cylinders. In cylinder, the gas forces piston and connecting rod up, 


compressing the spring and pivoting the rocker arm. Springs return 
rocker arm to central position when gas pressure is cut off by flapper 
Locking solenoid gives five positions for piston travel 
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FEATURES 
PRODUCTS 


Hot Gas on Tap 
.. Runs Servo 


Solid-propellant fuel here gives instantaneous 
control power even after extended storage 


periods. Burn it ... and exhaust gases 


operate a servo package which, in turn, 
controls the fin-adjustment mechanism for a 
missile. 


Complete control package consists of one or more hot- 
gas generators, a turbine alternator, four control- 
actuator assemblies, and a solenoid-operated control 
valve for each actuator. Entire package can be located 
in the narrowed nozzle area of a rocket engine. Called 
Flicker, the hot-gas servo is produced by Armament and 
Control Section, Light Military Electronics Dept of 
General Electric, Johnson City, NY 


NUUUGYUY 











flopper 
exhoust 
Hot-gas source 





These Gears 
Control 
Flying Knife 


improved accuracy and smoother 
operation of high-speed corru- 
gated-board cutter comes from 
differential that reduces accelera- 


tion peaks and balances drive 


| Control 


High-speed cutting (up to 600 fpm) frequently requires cutting of a moving web 


loads as often as three times per second. Precise cutting reduces waste and eliminates 
trimming of sheets to form a box of exact dimensions. Cutoff machine was 
developed by F X Hooper Box Machinery Dept of Koppers Co Inc, Glenarm, Md. 


Rotary knives 


yfing gear A ioe 


Flywhee/ 
Ring gear B- 
Differential B 


rack 8 


Oriveshatt— 


Knife Dif ferential 


Rotary knives 


are driven through differential unit A by a constant-speed 
input regardless of sheet length or board speed. The desired 
acceleration and deceleration between cuts is produced by 
motion of the differential ring gear. Rack A, actuated by drive 
yoke through a lever, supplies required movement to this ring 
gear. Drive-yoke and its connected rack reciprocate a fixed 
distance through one cycle for each cut. The levers oscillate 
about a variable fulcrum point which may be raised or lowered 
to vary size of board cut. When fulcrum is at same elevation 
as rack A, no motion is imparted to the rack and the rolls 
rotate at constant speed equal to input speed. As fulcrum 
block is lowered, the increasing motion is imparted to rack A 
This motion is supplied to ring gear A, producing a calculated 
acceleration to the rolls during the forward stroke of rack A 
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and an equal deceleration on the return stroke 
the required motion of the rotary knives 

To cancel the acceleration forces produced, ring gear A is 
meshed with ring gear B of differential B. This differential 
drives a flywheel requiring the same torque for a given accelera 
tion as the rotary knives. Since the ring gears are directly 
meshed they rotate in opposite direction, and reactions im 
parted to the input gears are equal and opposite. As a result 
the idler gear is internally stressed by opposing forces, but 
since these forces are equal and opposite they cancel out and 
do not effect the drive mechanism 


This produces 


Unbalanced forces in the rack-drive mechanism are canceled 
by the installation of a second rack drive (rack B) actuated by 


a crank 90° out of phase. The second rack drives a flywheel 


that balances the forces generated in differential rack drive A 
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PRODUCT DESIGNS 


Revolver Principle 
Weaves 
4-color Cloth 


New loom enables feeding four different wefts (cross- Chain-cam control for this weaving machine permits 
thread) in any desired order. Grab-shuttles allow 
changing to a different colored thread during the weav- J 
ing. Four-color loom type 85 VS 10E is produced by are mounted in segment of drum and rotated to 


Sulzer Bros Ltd, Winterthur, Switzerland. position that feeds the desired color. 


wide variation of color sequences. Thread-holders 


Thread-holders . . . desired is positioned at shuttle level By varying the 


clamp the four colored threads (a, b, c, d) fed from coils order of cam links any desired 
at left end of loom. One holder is in operating position combinations can be had 

at shuttle level) at all times, ready to supply thread to When the thread-holder stops at shuttle level, the 
the shuttle A Geneva mechanism drives the timing thread is clamped by the shuttle and the opener fre 
wheel over which runs a timing chain composed of the thread. Shuttle and thread are then accelerated 
individual cam links These move the spring-loaded through the warp to opposite side of the 

roller arm to rotate the changer. Depending on shape the thread is cut off, and the holder is return 

of the cam contacting the roller arm, the thread-holder position by the return lever 


sequence of color-feed 
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THREE NEW EPOXIES JOIN 
THE PRE-PREG LAMINATES 


The recently developed resin series combines good 
high-temperature performance with long shelf life for 
pre-impregnated glass stock. 


J L WELCH, develop 
Union Carbide Plastics Co 
Bound Brook, N J 





A new family of epoxy resins brings to structural and 
electrical grade laminates a long-desired combination of 
shelf life in the treated stock and high-temperature prop- 
erties in the finished laminate. While mainly applicable 
at present to dry lay-up technique, these resins are being 
further developed to take advantage of the whole range 
of reinforced plastic fabricating methods—from wet lay-up 
to vacuum molding. 

Main design target in developing the new epoxies was 
to achieve good mechanical properties at 300 F, and still 
have a resin that would give pre-impregnated reinforcing 
stock with an adequate shelf life. By contrast, standard 
amine-hardened epoxies have satisfactory high-temper- 
ature properties, but offer a shelf life of only a few days; 
standard modified epoxies, on the other hand, give pre- 
impregnated glass cloth with a shelf life of over one year, 
but the final laminate’s room-temperature properties 
seriously decline above 160 F. 

Epoxies of the new series owe their success to a 
chemical structure differing radically from that of stand 
ard materials. As a result, it is now possible to obtain 
laminates with flexural strengths at 300 F of 50,000 psi 
and shelf lives of 4 to 5 weeks. 





What Are Pre-preg Laminates? 


This term denotes laminates made from pre-impreg 
nated reinforcement, usually glass cloth, and sometimes 
called dry lay-up laminates. The thermosetting resin is 
applied to the cloth by the resin manufacturer, then 
partially cured—or “B-staged’’—and stored by the molder 
until needed, In this stage the resin, though solid, is 
readily fusible under heat or pressure. When the pre 
impregnated reinforcement thus formed is placed in 
layers in the mold, and heat and pressure applied, the 
resin advances to its “C-stage’”—the period of final 
cure. The resulting laminate is both insoluble and in 
fusible. The period of storage during which this curing 
cycle may be completed satisfactorily is termed “shelf 
life” of the pre-preg. 








Ihe new series comes in three basic resin systems, de- 
signed for service at three different operating tempera- 
tures: 500, 300, and 200 F. 


First of these, a catalyzed system designated ERSZ- 
0901, offers best retention of mechanical properties over 
a wide range of high temperatures—but at some sacrifice 
to room-temperature performance. At 500 F, for example, 
laminates of this resin retain almost 50% of their room- 
temperature strength—with a flexure strength of 22,000 
to 24,000 psi (compared with 10,000 psi, and under, for 
standard epoxy resin systems). This resin illustrates vividly 
the problem of elevated-temperature properties vs shelf 
life which the designer faces: When cured with conven- 
tional amine hardeners, it gave unusually high hot- 
strength properties, but also gave pre-impregnated glass 
cloth stock with a shelf life of less than 24 hr—much too 
short for most commercial operations. However, when 
cured with an amine catalyst based on boron trifluoride, 
resin ERSZ-0901 gives the strength cited above—and 
with a_ shelf life in excess of three months. 


Second resin in the family, called ELSA-0701, was 
designed. for the 300-F service applications and handles 
much like a standard phenolic-modified epoxy, requiring 
only the addition of a base catalyst and a viscosity-adjust- 
ing solvent. Laminates from this resin will retain more 
than 50% of their room-temperature strength at 300 F 
a common requirement in current military specifications 
for laminates. With a shelf life of more than one month, 





Edgewise Compression Properties Compared 
(room temperature) 





ERSZ-0901 ELSA-0701 ELSA-0702 
(500-F type) (300-F type) (200-F type) 





Compressive strength, 
psi x 1000 43.3 51.3 61.0 
Compressive modulus, 


pan 10*..... 3.52 3.6 
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ELSA-0701 has a hot strength equivalent to a normal 
aromatic amine-hardened epoxy (see curves) but with a 
shelf life six times as long. Compared with modified 
epoxies, elevated-temperature properties are far superior, 
but shelf life is much shorter—most modified epoxies can 
be stored in pre-impregnated form on glass cloth for over 
six months. 


Third member in the new series is ELSA-0702, a 
resin that gives laminates with the best toughness of any 
of the three. One measure of toughness is a laminate’s 
edgewise compressive strength, a property indicating 
bond strength between glass and resin, The accompany- 
ing table shows edgewise compressive values for the three 
resins, and a glance at the flexure curves shows that resin 
0702 has sacrificed operating-temperature range for high 
toughness. Still, compared with a standard modified 
epoxy, this third resin has about the same room-temper- 
ature properties, but retains them to much higher temper- 
atures—about 200 F should be considered as maximum 
for design. Shelf life of reinforcing stock treated with 
resin 0702 is about 6-7 weeks. 


Optimum cure is as important for the new series as 
for any other epoxy, in achieving superior properties. An 
initial moderate cure of epoxy laminates yields structurally 
sound parts with the expected epoxy properties at mod- 
erate service conditions. When temperature goes up, 
though, these properties—particularly chemical resistance 
and mechanical properties—are retained only by “full” 
cure. This condition, with its attendant bonus properties, 
is achieved by post-curing the laminate at elevated tem- 
peratures. Importance of post-curing with the new 
laminates is shown by the flexure strength values of non- 
post-cured ELSA-0701 spotted on the accompanying 
curves. 

These three new epoxy resins, then, compose a family 
of materials for “B-stage” or dry lay-up operations—with 
sufficient versatility for a wide range of products, from 
tubular products to printed-circuit board. Common to all 
three, however, is an ability to yield treated cloth that 
has a commercially useful shelf life and that will press 
into laminates with good performance above 160 F. A 
further step in the development of this family, now under- 
way, is yielding resins of the 300-F type that show 
edgewise compression strengths, (and thus toughness) in 
the same range as for the 200-F epoxy of this series. 


New Epoxy Laminates Compared with Standard Grades 





——— Aromatic amine ~cured 
—--— Modified epory 


1-500 f resin \ERSZ -0900) 3 
2-300 F resin \ELSA -0701) 
3-200 A resin (ELSA -0702) 


Mechanical properties . 

evaluated in these two charts are for the three main members 
of the new epoxy family, a standard aromatic amine-cured 
epoxy, and a standard phenolic-modified epoxy. Data are 
based on Ye-in. laminates of 181 glass cloth with “Volan-A” 
finish, pressed 1 hr at 325 F at 1000 psi, post-cured 6 hr at 
400 F. Black clots in chart above are for ELSA-0701, WITHOUT 
post-curing, showing importance of this step in achieving best 
properties. Modulus is only slightly lower without post-curing 





——— Aromatic ormine w ure 7 
--—=| Modified epery 


- J 
1-500 F resin \ERSZ-0901) 


2-300 F resin \ELSA-0701 | 
3-200 F. resin \ELSA-0702) 


EDITOR’S NOTE: Other recent articles on 
materials and processes for reinforced 
plastics, and plastic laminates, include: 

Filament Winding Grows Up, July 20 
‘59, p 46—after several successful years 
in the aircraft industry, this high-speed 
process offers new resins, fiber combina- 
tions, winding techniques, and is ready 
for more work. 

What's New About the New Papers?, 
Feb 16 ‘59, p 61—new treatments im- 
prove with better resistance to moisture, 
heat and flames—and new fibers add 
strength and dimensional stability. 

Selecting Plastic Laminates for Punch- 
ing, Feb 2 ‘59, p 57—ready-reference 
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chart relates punching ease of various 
laminates to their electrical and mechanical 
properties. 

Fiber-reinforced Plastics, Feb 3’ 58, p 
69—how 14 organizations have formed a 
team to set reliability standards for rein- 
forced plastics. Five experiments cover 6 
variables, with Graeco-Latin 
analysis to make each test count. 

Fiber-base Structural Materials, Feb 
‘57, p 164—master selection-table com- 
pares vulcanized fiber, phenolic laminates, 
fiberboard, rag insulation, polyester lami- 
nates, wood fiberboard, wallboard. 

Plastics for Structural Uses, June ‘56, 
p 167—staff report 


square 


classifies develop- 


ments in materials 

World War Il. 
Resins for Reinforced Plastics, May 

‘56, p 135—compoares 


. their processing characteristics, me- 


and processes since 


5 major classes 
chanical and electrical properties, appear- 
ance, cost, advantages and limitations 

Creep of Reinforced Plastics, Mid-Oct 
‘56, p C-22—8 fiber-resin combinations are 
compared up to 500 F 

Plastic Springs, June ‘56, p 183—dis- 
cusses methods of manufacture developed 
at National Bureau of Standards for glass- 
reinforced helical compression springs de- 
signed to operate at 135 F; how epoxy- 
glass springs perform 





aluminum castings... 


PERMANENT MOLDS 
CAN HANDLE SHORT RUNS TOO 


With lowering of their break-even point, the metal molds 
can economically handle a greater variety of work. The author 
gives why and how of designing for 1200 castings or less 


W A HAMILTON, production engineer 
Lockheed Aircraft Corp, Marietta, Ga 


Cast iron molds, so-called “permanent,” for non-fer 
rous castings—are usually considered only for quantity 
production of over 10,000 castings—but can be satisfac- 
tory for short runs as well. Standardization of tooling 
and molds lower initial cost, and allows short runs of 
even under 1200 castings to take advantage of the 
higher mechanical properties, closer dimensions and 
better reliability given by this casting method. 

For example, the break-even point for minimum 
quantities has become especially low—and rewarding— 
for military aircraft castings. Here, procurement re- 
quirements call for production tooling; metal match 
plates for sandcastings, even for what commercial users 
would consider short runs; and closer dimensions—again 
adding to cost. This explains why, with aircraft quality 
castings, the extra cost of tooling up for the permanent- 
mold method can be offset by economical runs of as 
few as 200 castings. 


In Favor of the Method 


Design advantages offered by permanent molds illus- 
trate the practicality of short runs. 


Better mechanical properties. The chilling effect 
of the metal mold gives a finer grain that pays off in 
improved properties. ‘Typical values are given on next 
page for two common aluminum alloys cast by both 
methods. The increase in yield strength is significant 
in permanent mold as it is accomplished by a correspond- 
ing increase in elongation and fatigue strength is sub- 
stantially better. Permanent-mold cast 122 alloy, when 
given the T-551 heat treatment, is used for elevated 
temperature applications. The figures below the 
table show that on heating, 122 looses its mechanical 
strength more gradually than the 356 alloy. 


Close tolerances, when given by permanent molds are 
less expensive than by sandcasting. While premium- 
quality sandcastings can be made with close tolerances, 
they are more subject to process variables. 
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No-draft on external surfaces can sometimes be 
specified in permanent molding because the casting 
shrinks away from the outside of the mold and can 
therefore be easily withdrawn. This feature can elim- 
inate need for machining the parts, as well as the fix- 
tures required to hold them. 


Lower per-piece cost is made possible by higher pro- 
ductivity. Normally a man pouring metal into a perma- 
nent mold can produce three times as many castings 
as he could in sand. 
reject rate 


The method also gives a lower 
At Lockheed, X-ray and Zyglo inspection 
methods have revealed a consistently smaller percentage 
of rejects when casting from permanent molds. But 
this does not always hold true. The hot-short alloys 
require special care in permanent molds to avoid crack- 
ing. And some alloys castable in sand cannot be cast in 
metal molds at all. 

Another source of savings comes from parts which 
must be pressure tight when completely finished. In 
machined fuel fittings which were pressure-tested, cast- 
ings from permanent molds gave fewer than 0.2% 
rejects. 

Better weldability is possible, too, particularly if the 
edge to be welded is cast, in the cope or upper half of 
a sand mold. Permanent-mold castings are cleaner, so 
give sounder welds with a higher percentage of them 
passing pressure-tightness tests. 


Designing for Short Runs 


Small quantities in permanent mold require different 
concepts in tooling. No cams, racks or pinions are 
needed for the mold itself. All such actuating mechan- 
isms are put into a mold base which will accommodate 
any number of different molds. These mold bases are 
more or less standard with foundries equipped for short 
runs. A good grade of cast iron is used for mold mate- 
rial, but nothing more expensive. 

Where internal undercuts require a permanent core 


PRODUCT ENGINEERING - AUGUST 31, 1959 














a | 
: 











s uaii 


3828: 


2838/2. 














collapsible, the part is usually produced in a 
semi-permanent” mold—a cast iron mold with less 
expensive sand or shell cores substituted where on¢ 
piece iron cores could not be retracted 

[he concept is also different in finding the size of 
gates and risers [his determines the yield, or ratio 
of metal poured to finished casting weight. For long 
runs, where economy dictates that the amount of 


} 


metal poured must be held to a minimum, the feeders 


ind gates in the mold would intentionally be made 
undersiz¢ They are then enlarged just enough to cor 
rect th 


lor short runs, the total amount of metal poured is 


shrinkage in the production run of castings. 


important than quick result Here, feeders and 


ire mad large as me sal it the outlet. to 


] ‘ 
good castings on the first pour 
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EDITOR’S NOTE: For more on processes that impart high strength 
to cast shapes, see 

Forging Presses Strength into Lightweight Castings, Feb 
16 ‘59, p 6l—gives data on hybrid technique that improves 
aluminum and magnesium castings with follow-up forging 

High-integrity Aluminum Castings, Feb 17, ‘58, p 69— 
tells how to choose the proper alloys, designate requirements of 
critical areas, corroborate foundry practice with performance 
data. 

Anodized Aluminum Molds Make Castings as Strong as 
Forgings, June ‘57, p 170—describes new type of mold con 
struction which, combined with controlled pouring rate, is adapt 
able to large and small castings in aluminum, magnesium, cast 
iron or stee! 

For more data on lightweight materials and design, see our 
article in coming Design issue on the magnesium-lithium alloys- 


30% lighter than normal magnesium compositions 





operator’s comfort sets 


VIBRATION 
LIMITS 
for EQUIPMENT 


The machine is saved from damaging vi- 
bration too . .. but that’s a byproduct. The 
main guide to designing these blower 
wheels is amount of vibration that annoys 
the human being. 


ALLEN C POTTER 
Air Impeller Div., The Torrington Manufacturing Co 


Design of equipment can benefit from an “annoyance” 
test given recently to a group of men and women. Pur- 
pose of the test was to determine the vibration magni- 
tudes and frequencies they objected to while operating 
the machines. The results can help set specifications for 
balance of a rotating component so that irritating vibra 
tions are minimized. 

[he test example used here is the impeller in a 
centrifugal air blower. It is often incorporated in such 
products as hair dryers, air conditioners, industrial equip 
ment—where operators come into contact with the 
machine. It is important to keep impeller vibration 
below the level that would annoy an operator. Further 
more, this specification is more critical than when set for 
mechanical reasons. If vibration does not annoy, it is 
usually too small to cause bearing wear or fatigue of the 
material, 

Static unbalance, B, in any rotating component de- 
pends on weight of the spinning object, W, and offset, 


Sensitivity to vibration increases with increasing frequency 
A aumber of persons were asked to touch a vibrating pad 
and note when vibration became excessive; mean response 
of those tested is shown below. Upper test limit of 200 cycles 
(equivalent to shaft speed of 12000 rpm) is considered suffi- 
cient for most situations involving rotating shafts. 


Blower wheels go for a spin on this static balancing machine, 
with their unbalance read directly in in.-oz. Then, weights 
are added, if necessary to bring balance within tolerance. 


d, between the center of gravity and center of rotation. 
That is, B Wd. 

Perfect balance is impossible; there will always be 
some offset—and this causes vibration. How much un- 
balance can be allowed if vibration is to be acceptable to 
the operator? 


it’s Done This Way 


Results with the test group showed that amplitude 
of vibration considered excessive (A,,x) is a function 
of frequency, f 


a K, f 


l'o apply this equation to balancing of blower wheels, 
it is necessary to know how the vibration at the point 
of contact compares with vibration at the source—is it 
attenuated in its path, or amplified by resonances? 
These characteristics of the machine cannot be deter- 
mined; they are different in each different blower appli- 
cation. Therefore, to put tolerances on the safe side, it is 
assumed that vibration generated by the blower is trans- 
mitted undiminished to the point of contact. 

Amplitude of vibration, A, generated by an unbal- 
anced rotating mass is a function of the offset, d. Thus, 

A = Ki K* B/W 
But A should be not greater than A,,, 
\ K.d K, B/W 
B K,/K,)Wef 
l'o convert the expression from frequenc 
stitute N/60 for f, which gives 


B = 167(K,/K.) WN 


, therefore 


to rpm, sub- 


his equation gives max allowable unbalance for any 
off-center weight, w, rotating at speed N 

For example, one type of 4-in. blower wheel rotates 
at 4750 rpm and weighs 10.2 oz. If K, is 0.111 and 
K, is 0.15, 


167 (0.111 10.2 


= = ().032 in -o7 
15) (4750 


EDITOR’S NOTE: For more detailed information on the sub- 
ject of human response to vibration see ‘Touch and Vibration 
Sensitivity,” Nov ‘56, p 177 
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Bundy can mass-fabricate 
practically anything 


. . . With Bundyweld» — double-walled steel tubing that 
is adaptable to a whole host of applications. 


HATEVER your tubing problems ... whatever the stage of development of 
V\ your product, the Bundy man awaits your cail. That’s because tubing prob- 
lems are Bundy’s business, and Bundy engineers — with years of tubing expe- 
rience — can often come up with a design angle that'll save you time and money. — 
But the Bundy service doesn’t end there! Specially designed Bundy machines 
take over the mass-fabrication of these parts in unlimited quantity. And to 
meet rigid specifications, we use Bundyweld — the original double-walled steel Bundyweld is the Bundyweld is light- 


tubing—the safety standard in small diameter tubing. Thinner-walled Bundyweld OFtgis u tubing doubk weight, uniformly 
walled a _——_ smooth, easily fabr 
copper-plated steel = olet 
. cated. It’s remarkably 
Why not bring your tubing troubles to Bundy and take advantage of expert strip, metallurgically : , 
bonded through 360 resistant to vibration 
of wall contact for fatigue; has unusually 


is stronger and gives you higher bursting and fatigue strengths. 


engineering and design, mass-fabrication economies, and Bundyweld tubing? See 
' 


Sweet’s Product Design File le/Bu .. . or write directly for full information! amazing strength, high burstingstrength 


Bundy Tubing Company, Detroit 14, Michigan. versatility. Sizes up to %” O.D. 


BUNDY.TUBING COMPANY 


HOMETOWN, PA. © DETROIT 14, MICH. © WINCHESTER, KY. 


D'S LARGEST PRO ER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL 


PRODUCT ENGINEERING - AUGUST 31, 1959 CIRCLE NO. 43 READER SERVICE CARD 43 
















S SNAP-ACTION 
O 


A further selection of basic arrangements for 
obtaining sudden motion after gradual buildup of force. 


Six similar devices were described in the Aug17 issue. 


PETER C NOY, production engineer 


Canadian General Electric Co, Barrie, Ont 


Actuating force 


Preload force 








Torsion ribbon . 
bent as shown will turn “inside out’’ at A with a snap action 
when twisted at B. Design factors are ribbon width and thick 





ness, and bend angle. 


Collapsing cylinder . . . 
has elastic walls that may be deformed gradually until 
their stress changes from compressive to bending with the 
resultant collapse of the cylinder 








Bowed spring. . . YS 
will collapse into new 









shape when loaded as shown O 
“Push-pull” type of steel measuring tape illustrates this Flap vane... 
action; the curved material stiffens the tape so that it is for air or liquid flow cutoff at a limiting velocity. With a regulating 


can be held out as a cantilever until excessive weight valve, vane will snap shut (because of increased velocity) when pressure 


causes it to collapse suddenly is reduced below a certain value 
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Product Engineering 


DEVICES 


Fusible link 


‘ Le 
\ 


Spring 


Worning-bell 
contacts 
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Torsion spring 
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Gravity-tips .. . 
although slower acting than most snap mechanisms, can 
he called snap mechanisms because they require an accu 
ae mulation of energy to trigger an automatic release. Tipping 
troughs used to spread sewage exemplify arrangement shown 
Sacrificing link ... in A, once overbalanced, action is fast 
is used generally where high heat or chem- 
ically corrosive conditions would be hazardous 
—if temperature becomes too high, or atmos- 
phere too corrosive, link will yield at whatever 
conditions it is designed for. Usually the device 
is required to act only once, although a device 
like the lower one is quickly reset but restricted 
to temperature control 


Overcentering leaf-spring . 

action is also the basis for many ingenious 

snap-action switches used for electrical control 

Sometimes spring action is combined with the 
Overcentering tension... . thermostatic action of a bimetal strip to make 
spring combined with pivoted contact-strip is one arrangement the switch respond to heat or cold either for con 
among many similar ones used in switches. Arrangement shown trol purposes or as a safety feature. (For other 
here is somewhat unusual, since the actuating force bears on examples of leaf-spring switches, see PE— 
the spring itself Apr 13, p 58 
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an WELL 


Hog HONEYWELL 
iia INDICATING 
TEMPERATURE 
CONTROLLER 





. . . designed for industrial applications 


The new Honeywell T654A is a rugged, dependable, yet 
modestly priced indicating temperature controller designed 
specifically for industrial use. It includes these features: 


® Indicating and control setting dials clearly visible. 

®@ Set point changed by turning knob on front of case. 

®@ Even graduations in a variety of ranges. 

® Sensitive, liquid-filled thermal system. 

® Complete case and tubing compensation for ambient temperature. 
® Armored capillary tubing. 

® MICRO SWITCH* SPDT narrow differential snap switch. 


Get complete details from your nearby Honeywell field engineer. 


Call him today . . . he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


Honeywell 
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SHAFT TORQUE: 
charts find equivalent sections 


O 


An easy way to convert solid circular shafts to equivalent-strength shafts 


of hollow circular, elliptical, square, and rectangular sections. 


moOozmAmmmMA 


DR BISWA NATH GHOSH International Harvester Co Ltd Doncaster, Yorks, England 


1—ROUND and ELLIPTICAL SHAFTS 
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ROYAL VARIABLE SPEED BELT 


Soft Cushion Rubber 





Cord Or Tension Member 











Neutral 



































Transversely Rigid Material 





Soft Cushion Rubber 





Hard Rigid Rubber 
(Crushproof Foundation) 





HERE'S WHY THIS VARIABLE BELT 


IS NON-SQUASH, NON-SAG 


No excuse for any more variable speed belt problems. The metal working plant in which it has been installed. 
U.S. Royal Variable Speed Belt will lick any production ° ° ° 
problem — where other belts try and fail. Your nearest “U.S.“‘ Power Transmission Distributor will be 
Note in the diagram the use of hard rigid rubber — the glad to demonstrate the U. S$. Royal on your own drives, 
soft cushioning rubber in which cords or tension members at your own plant. You'll save a great deal in replacement 
are imbedded —the special jacket (oil and heat resistant). costs and down goes downtime. 
The exclusive and complete crosswise 





rigidity.in U.S. Royal prevents squashing. tension member booster plies 
Lengthwise stretch is just about zero, by 
every test. No sagging. 

U.S. Royal has complete accuracy re- 
gardless of speed changes — whether you 
switch from 2000 rpm to 10. It has scored 

i ; ; iat crushproof foundation 
a complete success in every textile mill, aN 2 
pulp and paper mill, chemical plant and 


flexi-grooves protective cover 
% 











Mechanical Goods Division 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 
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SHAFT TORQUE: (CONTINUED) 


O 2—SQUARE and RECTANGULAR SHAFTS 
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Exomple 4 finds § for squore 
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WHICH VALVE IS 


They both are but only the Hydromatics 
FLO*BALL 715, on the right, shows its position at a 
glance! A fast quarter turn moves it from open 
to closed position—instant action at flow pressures 
up to 3,000 psi with just 4 inch-pound torque. The 
FLO*BALL's exclusive straight-thru design has 
100% flow efficiency—more than double the flow 
of needle valves! 


OPEN? 


Ow 
8 


Ideal for leakproof control of air, vacuum, steam, 


water, fuels, oils, kerosene, alcohol, etc., the 
FLO*BALL features zero leakage, universal mount- 
ing, removable flanges, and all 


construction. 


stainless steel 

Write today for a complete catalog describing 
this valve and others for corrosive and cryogenic 
media. Also special designs for throttling flow control. 


The FLO*BALL costs no more than old fashioned screw-type valves! 


Hydromatics,inc. 


LIVINGSTON, N. J. 


Copyright 1959 Hydromatics, Inc 


CIRCLE NO. 50 READER SERVICE CARD 


e WYMAN 2-4900 « TWX 


o— a..ay-e- 


LIVINGSTON, N. J. 120 


as 7% a. a. 


PRODUCT ENGINEERING + AUGUST 31, 








SIGNIFICANT 

















A 

















DOAN BSS 








\ Y 


Electromagnetic brakes . . . 

for direct mounting to small motors and 
offered in three 
OD, and with brake 
torque from 10 to 15 in.-lb 
sumption ranges from 2 to 4 w 


gear train housings are 
sizes, from | to 2 in 
Power con- 
Can be 
supplied to brake either when electrically 
energized or de-energized. Coils are avail- 
able for 6, 12, 28, 48 and 100 v dc. Brakes 
will meet all applicable military specifica 
tions for environmental conditions. List 
prices are $38.70, $39.60 and $47.25 for 
the 3 sizes. l-wk delivery. Dial Products 
Co, 19 Cottage St., Bayonne, NJ. 

Circle 300, Reader Service Card 


Spring wire usable at 1400 F 
is made from precipitation-hardened super 
alloy cobalt Available annealed to 
35% reduction. Wire drawn to 30% re 
duction, said to be a typical reduction, is 
available from 0.171 to 0.018 in. dia. Ten- 
siles for this reduction range is 200,000 to 
240,000 psi, depending on wire diameter. 
Elongation ranges from 4 to 8% for the 
30% Springs operate at am- 
bient temperatures of 400 to 1400 F 
National-Standard Co, Niles, Mich. 

Circle 301, Reader Service Card 


wire 


reduction. 


Filter combination . . . 


controls particles to 2 microns 


Consists of 
10-micron prefilter and double-bowl 2- 
micron fine filter. Liquid flow for the 
combination is rated at 20 gpm. Operat- 
ing temperatures —65 to 
275 F. Prefilter contains disposable filter 
element. Pleated configuration of element 
permits max filtration area for envelope 
size. Cleanable, noncollapsible elements 
are used in fine filter portion of assembly 
Heads and bowls are made from aluminum 


ranges from 





COMPONENTS 4.) 55 551) .\ 5 —. 


| ed oe OD OF 4-5 7 5 


bar stock. Both prefilter and fine filter 
portions have differential pressure indica- 
tors to signal need for element servicing. 
With clean fluid, pressure drop across 
elements, housing and fitting is less than 
40 psi with 20 gpm of MIL-0-5606 at 
160 F. Handles hydraulic fluids, fuels, 
lubricating oils, solvents, air and other 
gases. Available for off-the-shelf delivery 
Prices on inquiry. Bendix Filter Div, Ben- 
dix Aviation Corp, 434 W 12 Mile Rd, 
Madison Heights, Mich. 

Circle 302, Reader Service Card 


On-off indicator .. . 
uses either pointer or enclosed hermeti 
cally-sealed shutter arrangement. Utilizes 
coil and armature construction. Operates 
directly on any voltage up to and exceed- 
ing 120 v at frequencies of up to 2500 cps 
without rectification, and ac or dc. Weighs 
3.7 grams. Said to offer low power con- 
sumption and heat dissipation, to resist 
shock and to withstand ambient tempera 
tures exceeding 350 F and adverse en- 
vironmental conditions. In quantity, $15 
to $20. About 6-wk delivery. Leetronics, 
30 Main St., Brooklyn 1, NY. 

Circle 303, Reader Service Card 


Reinforced Teflon bearing . . . 
materials is homogeneous combination of 
ceramic or glass microfibers, Teflon and 
molybdenum disulfide. Achieves improved 
resistance to cold flow and wear because 
of reinforcing effect of long fibers en- 
capsulated within plastic. Said to be su 
perior to filled Teflon because full ad 
vantages of both fiber and plastic are de 
veloped and made mutually supporting 
Particularly suited for sleeve or washer 
type bearings for operation at ambient 
temperatures from —350 to 550 F and in 
corrosive atmospheres where lubrication 
may not be possible or desirable. Materials 
may also be used in applications involving 
unit loadings and low surface speeds or 
where metal-to-metal life is limited by 
Brinelling. Rogers Corp, Rogers, Conn. 
Circle 304, Reader Service Card 
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Free-cutting sulphur copper . . . 
alloy is said to also have high electrical 
conductivity, averaging 95 to 97% com 
pared with 99% for leaded copper and 
90% minimum for tellurium copper. Ma 
chinability rating of 90 as compared to 
free-cutting brass is equalled only by tel 
lurium copper among high copper alloys 
Alloy 0.3% sulphur compared 
with 1% in leaded copper and 0.5% tel 
Sulphur 


copper rod is reported to sell for 2¢ pet 


contains 


lurium in tellurium copper 
Ib less than tellurium copper and clean, 
heavy sulphur scrap to be worth about 
64¢ per lb more than corresponding tel 
lurium copper scrap. Applications include 
electrical parts such as switch parts, tran 
sistor bases and electronic components 
Parts may be cold or hot forged headed or 
machined for 


electronic 


inclusion in electrical or 
High conduc 
tivity suits material for uses where rapid 
Mechanical 
properties are comparable to those of tel 
lurium but 


absence of 


units thermal 


dispersal of heat is required 
copper ductility is said to 
be better. In ASTM stand 
ard, sulphur copper is furnished to me 
chanical property requirements for tellur 
ium copper. Bridgeport Brass Co, 30 
Grand St, Bridgeport, Conn. 

Circle 305, Reader Service Cord 


Electronic limit switch . . . 

senses and remotely limits position, weight, 
level or pressure. Designed for applica 
tions where one or more tip points must 
be frequently reset as in sequencing and 
programming. Limits are set to accuracies 
of 4 of 1% of full scale for standard units 
or to one part in 250,000 for special high 
systems 


accuracy Components consist of 


a setter and a sensor. One or more limit 
points are set on individual dials or coun 
ters, each setting a potentiometer or 1 
sistor that serves in one leg of bridge 
in other 


CONTINUED ON PAGE 52 
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leg of bridge circuit and is usually a match 
ing potentiometer, but may be any re 
sistance varying transducer. One type of 
sensor unit that 
includes built-in potentiometer and choice 
of gear trains 
tion costs are reported to be low, particu 
larly 


unit is shaft-mounted 


Components and installa 


for applications where several trip 
points are to be set, where reset is freque nt 
and where high accuracy is required. Jor 
dan Co Inc, 3235 W Hampton Ave, 
Milwaukee 9 
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Thermosetting acrylics . . . 

in two compounds for coatings are baking 
enamel components—one a solution pol 
ymer and the other an emulsion polymer 
Both are suggested for formulation into 
Solution pol 


ymer cures at standard enamel baking tem 


metal coatings and finishes 


peratures to hard, glossy film with excellent 
resistance to soaps, detergents, stains and 
solvents. Acrylic emulsion polymer is sup 
plied in aqueous medium. Upon baking, 


onverted to hard, glossy, water-re 


filam 


hemicals, humidity, adhesion and impact 


it 1s 


sistant with excellent resistance to 
Intended for finishes on automobiles, ma 
chinery, metal furniture, stoves. Resinous 
Products Div, Rohm & Haas Co, Wash- 
ington Sq, Philadelphia 5. 
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Spring-loaded lip seal pump 


is furnished in six sizes, with capacities to 
6 gpin, for pressures to 500 psi, at 3601 
rpm. Said to protect against leakage when 
used with all lubricating and fuel oils and 
most hydraulic oils. ‘Tuthill Pump Co, 
963 E 95th St, Chicago. 
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Cold-processed aluminum .. . 
machine stock 
good density, fine grain structure and clos« 


rod screw is said to have 


dimensional tolerances. Properties increase 
machinability and allow high-precision cut 
ting. Physical and mechancial properties 
are uniform along length and across section 
of cold processed rod. Manufacturing prox 


52 


ess eliminates many secondary operations 


surface finishes and di 
Rounds and _ hexag 
onals are available in most alloys in sizes 
# through 24 in. Metals Div, Olin Mathie 
son Chemical Corp, 400 Park Ave, New 


York 22. 


because of fine 


mensional accuracy. 
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1 to 250 hp ac motors... 
are offered in open, weatherproof, totally 
enclosed, and 


corrosionproof explosion 


proof enclosures. May be specified in all 
standard speeds and voltages. Designs in 
ball 
and horizontal mounting arrangements 
with feet or footless, with NEMA C-face, 
P-base brackets. Motors are 


said to have low inertia, fast accelerating 


clude polyphase, bearing, vertical 


D-flange or 


pressure-cast aluminum rotor, dynamically 


balanced to movement tolerances to 


0.0002 in. Cast-iron frame protects open 
motors from dripping or splashing liquids 


104 1 


with 


and has temperature rise, continu 
15% factor Re 
liance Electric and Engineering Co, 24701 
Euclid Ave, Cleveland 17. 

Circle 310, Reader Service Card 


ous duty, SCTVICE 


Sealed torque transmitter . . . 
transmit rotary motion 


by 


is designed to 


through positive metal-to-metal seal 


} 


Electrical 
controls, instru 


means of flexible metal bellows 
mechanical and hydraulic 
ments, explosionproof switches and other 
ipparatus requiring adjustment or control 
sealing 


without disturbing hermetic may 


be regulated from outside sealed area by 
Unit weighs 0.87 
Said 


revolutions 


this transmitter 


using 
oz and is 24 in. long and 3 in. dia 


to have min life of 100,000 


and operating temperature range of 70. 
to 257 I 


ball-bearing mounted 


Input and output shafts are 
No gaskets or slid 
l'ransmitters with var 


ing seals are used 


ing torque, pressure and backlash param 
eters can also be provided to meet specifi 
requirements. Hoffman Laboratories Div, 
Hoffman Electronics Corp, 3740 S Grand 
Ave, Los Angeles 7 

Circle 311, Reader Service Card 


Linear servo valve... 

and actuator is designed so that movement 
of input rod supplies 3,000 psi pressure 
through servo valve to piston head to di 
rect force and motion in output rod 
When input rod motion is stopped or re 
versed, output rod will follow because of 
integral feedback features. Pressure-opet 
ated by-pass valves in piston head permits 
manual cycling through 30-in. stroke of 
4+-in. ID is being 
serviced. Hydra-Power Corp, Pine Ct, 


New Rochelle, NY. 
Circle 312, Reader Service Card 


actuator when system 


Heavy-duty timers . . . 


for short interval time control are said to 
flexibility 


contact reliability, higher contact capacity 


allow greater circuit improved 


ind longer life limer has two heavy 


ontact 4PD'1 


it 15 amp, timer operates on 115 v, 60 


relays. Rated conservatively 


230 vy. 50 o1 


ps. Modified version is for 
field tests are 
reported to have shown absence of residual 


6 ps operation. Extensive 


magnetism. Relavs are mounted vertically 


; 


to minimize dust particl 


to be 


collection and 
when 
Dust 


tight, weatherproof or explosionproof cov 


iccessible for maintenancc 


operating in a corrosive atmosphere 
ers are available. Single and dual timing 
04 to 2 sec 

Max standard ranges avail 


ranges include 0.02 to 1 sec, 0 
0.05 to 30 sec 
ible are 60 and 120 sec. Repeat accuracy 


is said to be unaffected by line voltage 


fluctuation, tube aging and_ vibration 
Printed circuit design is said to be un 
affected by temperature variations from 
to 100 F, humidity and mounting varia 
Automatic & Controls, 
King of Prussia, Penna. 
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Ho imine 
ions liming 


Silver-zinc batteries . . . 
omposed of automatically activated cells 
are said to provide high environmental r¢ 
have excellent 
ratios. Batteries 
Cells are activated by mecha 
of solid 
generator, piston and electrolyte tank. Gas 


istance and to 
veight 


position 


energy-to 
operate in any 
nism consisting propellant gas 
forces piston to drive electrolyte through 
rupturable diaphragm into cells. Unit is 
hermetically sealed. Fail-safe detection cit 
cuit 1s incorporated to warn of premature 
activation. Double ignition circuits in a¢ 
tivator prevent failures due to shorts ot 
open circuits. Batteries are regularly sup 
plied in rectangular, circular, sector or 
special shapes. Voltages range from 1.4 to 
#95 v, with current from 100 milliamp 


CONTINUED ON PAGE 54 
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Save weight and space with world’s thinnest radial 


ball bearings-AEele-| Ue by Kaydon 


...now carried in stock in 4” to 12” bores 


ERE it is! A Reali-Slim radial ball bearing with a wire 
separator that has just short of a full complement of 
balls for maximum capacity. What’s more, you still get all 
the advantages of a separator between the balls. This design 
also gives you a bearing that’s light-in-weight and is, without 
a question, the thinnest bearing ever built in this diameter. 
Whatever your product design, there’s a small or large 
diameter Reali-Slim bearing that can be the right answer 
to your thin-section bearing problems. 
The radial ball bearing, illustrated here, is really slim — 
12.000” L.D., 12.500” O.D., .250” thick . . . and weighs only 


va KAYUUN 


MUSKEGON+MICHIGAN 


eight ounces. It has 9,810 lbs. static load capacity, 1,256 
lbs. at 100 rpm. Kaydon is able to produce Reali-Slim, high- 
precision bearings because Kaydon specializes in the unusual. 
Kaydon bearing engineers are prepared to give you valu- 
able help with technical, thin-section bearing problems 
For detailed information on Kaydon’s Reali-Slim line, 
ask for engineering catalog No. 54-RS3 detailing: 


Reali-Slim Ball Bearings — Conrad, angular 
contact and 4-point contact types in seven 
standard cross sections from 4” to 1.000” and 
in bore diameters from 4” to 40”. 


Reali-Slim Roller Bearings — Radial and 
taper roller types in cross sections from %." 
and in bore diameters from 5” to 40”. 


ENGINEERING 


All types of ball and roller bearings — 4” bore to 178” outside diameter... 
Taper Roller « Roller Thrust ¢ Roller Radial « Needle Roller « Ball Radial ¢ Ball Thrust Bearings 
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PUMP 
PROBLEMS 
Let 
Gusher 
Help You 


Write Today 
for information 
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New Parts and Materials 


to over 1,000 amp. May be supplied with 
environmental resistance in excess of MIL- 
E-5272A. Temperature ranges are from 
—85 to 225 F. Cook Batteries, Sub Tele- 
compv*ag Corp, 3850 Olive St, Denver 7. 

Circle 314, Reader Service Card 








Linear transducer .. . 

is of differential transformer construction 
and has internal solid state converter/de- 
modulator. Permits de excitation and pro 
vides dc signal output. Wide range of 
excitations, strokes and scale factors can 
be specified with operating temperatures 
to 225 F. Typical specifications for mode! 
LMT-05102-de include: stroke +1 in.; 
linearity, 0.5%; excitation, 6 v dc, ontput, 
2.6 v de; operating temperature range, U to 
120 F. Dimensions are 6.5 in. long by 
3 in. dia. G L Collins Corp, 2520 E 
Hullett St, Long Beach 5, Calif. 
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Miniature pickup . . . 
is said to possess high accuracy and tem- 
perature range of —450 to 2000 F, char- 
acteristic of company’s standard laboratory 
probes. Transducers feature body rota 
tion independent of leads. Said to with- 
stand high vibration and shock. This 
tungsten resistance thermometer is re- 
ported to offer size and weight savings 
Probe, less connector, weighs 2 oz. Astra 
Technical Instrument Corp., 1132 Mis- 
sion St, S Pasadena, Calif. 

Circle 316, Reader Service Card 


Absolute pressure switch .. . 
can be used to open or close electrical 
circuit automatically. Miniature unit has 
only one moving part, a pressure-sensing 
diaphragm that is insensitive to tempera- 
ture changes over wide span. Switch con- 
sists of two precious metal contacts within 
evacuated, hermetically-sealed chamber 
and is encased in protective, thermosetting 
plastic housing. One contact is welded 
to sensing diaphragm that responds to out- 


continued 


side pressure changes; the other contact 
is attached to a threaded bushing, per- 
mitting gap between contacts to be ad- 
justed so switch will respond to preset 
pressure. Enclosed contact is explosion- 
proof and protected from contamination. 
Preset pressure range is 2 to 14.7 psia. 
2-in. unit weighs 2.2 oz without bracket 
Temperature range is —85 to 300 F. 
Contact current rating is dependent on 
application, consistent performance at 0.20 
amp, max at 28 v. Bendix Aviation Corp, 
Friez Instrument Div, Baltimore, Md. 
Circle 317, Reader Service Card 


Metric circles templet . . . 
contains 37 circles from 2 to 30 mm dia. 
Circles from 2 to 10 mm are in increments 
of 0.5 mm and from 11 to 30 mm in 
increments of 1 mm. Made of 0.030 matte 
finish mathematical quality plastic, circles 
are precision milled with allowance for 
pencil point. Actual size of templet is 
7x4 in. Price, $1. Rapidesign Inc, PO 
Box 429, Burbank, Calif. 

Circle 318, Reader Service Card 


Subminiature switches . . . 
are toggle actuated. Assemblies are avail- 
able with from 1 to 8PDT contact arrange- 
ments. Toggle actuation can be 2 or 3 
position and furnished in various combi- 
nations of momentary and maintained po- 
sitions. Rated 5 amp resistive, 3 amp in- 
ductive at 30 v de and 115 v ac. Available 
with solder hole, turret or double turret 
terminal designs. Any toggle switch assem- 
bly can be furnished with standard bush- 
ing or panel seal version. Haydon Switch 
Inc, Waterbury 20, Conn. 

Circle 319, Reader Service Card 


2-way solenoid valve... 

is pilot operated for controlling flow of 
hydraulic fluid MIL-0-5606 and similar 
liquids. Said to achieve low power con- 
sumption, fast positive response and low 


(Continued on page 55) 
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pressure drop. Continuous-duty solenoid 
may be removed for maintenance because 
of cartridge construction. Operates on 
0.185 amp, 25 v de. Operating pressure 
is 3000 psi; temperature range, from —65 
to 275 F. Manufacturer’s test specifica- 
tions call for proof pressure of 4500 psi; 
burst pressure of 7000 psi, zero internal 
leakage and zero external leakage. 4.5 x 
2.63 x1.25 in. wide, valve weighs 8 oz. 
Solenoid may be furnished with leads or 
connector. Fluid Regulators Corp, 313 
Gillette St, Painesville, Ohio. 

Circle 320, Reader Service Card 
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Equipment control 
connectors... 
for applications up to 600 v are made of 
neoprene. Said to be crushproof, cor- 
rosionproof, waterproof and dirtproof. 
Molded-to-cable design allows severe or 
repeated flexing without breaking connec- 
tor-to-cable bond. Available in oval, round 
and dual round styles in from 2 to 12 
poles. Receptacle units fit standard out- 
let boxes common to factory wiring in- 
stallations. Round series fits all standard 
FS and FD boxes. Hinged receptacle 
cover locks portable connector in place 
when fully engaged. Shrouds on male 
portable connectors protect contacts and 
assure positive seal and contacts are num 
bered on connector faces for identifica- 
tion. Connectors are not interchangeable. 
Joy Mfg Co, 1201 Macklind Ave, St 
Louis 10. 

Circle 321, Reader Service Card 
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The cost of ALLEN Hex-Socket Cap 
Screws is only a minor fraction of 
your assembly costs .. . be sure you're 
getting the timesaving, cost-saving 
advantages of genuine Allens! 


Ever since Allen first produced the 
hex socket head screw nearly fifty 
years ago, specifying genuine Allens 
(made by Allen of Hartford) has been 
a sure way to guarantee dependable 
threaded fastening. 

Only genuine Allens have Leader 
Points that make starting easier, and 
greatly minimize danger of cross 
threading. Genuine Aliens are “‘pressur- 
formd’’ to preserve the long fibers 
uncut throughout the length of the 
screw, giving stronger sockets for 
greater tightening torque. 

Write for samples and engineering 
data. See how genuine Allens will make 
your product better. 


HEX-SOCKET SCREWS 


Allen’s new 1960 Series Socket Head Cap 

Screws give up to 2% times more load 

carrying capacity, without indentation. 
Head diameter of sizes 
from %” up is now uni- 
formly 1% times the body 
diameter— providing more 
under-the-head bearing 
surface, and a proportion- 
ate increase in clamping 
force. Write for new Bul- 
letin G-25, with full 
specifications. 


Stocked and sold by leading Industrial 
Distributors everywhere 


TIAA AAA AAA AAA 
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Micro-Path is a low-cost 3-axis control system 
for ‘automating_machine tools, industrial préc- 
esses\and™similar screw, rack or shaft-driven 
equipment. It-utilizes magnetic tape, operating 
on the recerd-playback principle, answéring all 
commands as-recorded with unerring accuracy. 


LOW-COST-— Micro-Path costs as little as 4 
that of comparable systems. It requires no 
expensive computers, no mathematics; needs no 
director of operations, costly staff of techni- 
cians nor special programming department. 


Illustrating simplicity of attaching Pulservo units to 
existing machines (guards removed). Three Pulservo 
units supply all horizontal and vertical feeds. 


WRITE FOR BROCHURE 
Get the complete 
MICRO-PATH story now! 


’ Ask for this new, 
illustrated brochure! 
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~—satomation System that 
| Z gage M N \ 
to MAGNETIC TAPE 


SIMPLE PROGRAMMING —On machine 
tool installations, such as illustrated, any skilled 
machinist can prepare his own program merely 
by recording a complete machining operation. 
Direct reading scales and other special controls 
simplify the task of staying “‘on blueprint” dur- 
ing the recording cycle. Playback of this tape 
accurately repeats the operation, duplicating 
the part. Programming may be carried on 
either at the controlled machine or at a different 
location with a special recording table. The 
magnetic tapes thus produced may be used on 
any similar machine to duplicate the part. 


HIGH ACCURACY-—On typical machining 
operations parts can be held to +.001” of the 
drawing specifications with part-to-part repeat- 
ability within .00025”. In many instances, econ- 
omies can be shown when as few as 3 parts 
are machined. 


EASILY ADAPTS TO EXISTING EQUIP- 
MENT— With its modular unit construction 
Micro-Path is relatively easy to install on your 
present equipment, converting it to fully auto- 
matic operation with phenomenal increases in 
productivity, economy and freedom from human 
error. It is readily adaptable to milling 
machines, lathes, vertical boring mills, and 
other industrial equipment or process controls 
operated by shaft rotation. 
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MICRO-PATH INC. 


A Subsidiary of Topp Industries Inc. 


4949 West 104th Street + Inglewood 2, Calif. 
Phone: SPring 6-0450 


PRODUCT ENGINEERING - AUGUST 31, 1959 





OC OOSSSSOSSHOSSSS SOD CS TSS OOS OSSD OS OOS CSO SOS ee OOO Oe ee ee eee FOSS SW OU USS SS OOSSO SS OSCE CCO® 


TYPICAL MICRO-PATH FEATURES 


Stylus recording control permits fast, direct pro- © An unlimited number of program functions are pos- 
gramming. sible, such as spindle on-off, automatic clamping, 
Adjustable, automatic electronic backlash removal coolant on-off, etc. 

ideally adapts Micro-Path to retrofit applications. © Automatic program checking can be recorded in as 


Fully variable feed rate control permits optimum cut- many points as desired. 


ter loading for every operation. Closed loop pulse-servo system insures complete 


Programming is easily accomplished from over-size accuracy in executing all commands. 


drawings. i ‘ is 
es Extreme reliability of our design using simultaneous 
Electronic scale factor reduces recording errors. dual track recording of each motion command 


Programming at % playback speed allows longer assures pulse response of 1 part in 1 billion—equiv- 
reflex and coordination time. alent to .001” error in 15 miles of table travel! 
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A beams. 


for quick economical 
fastening 


use TOWNSEND 
tubular rivets 
and machines 


The combination of Townsend 
tubular rivets and setting ma- 
chines gives you a fast, economi- 
cal assembly method for a variety 
of metals, plastics and fabrics. 
You will find that installed costs 
are lower than most other fas- 
teners. Also the slight pressure re- 
quired to install them prevents 
damage to soft and fragile 
material. 

The Townsend Tubular Rivet 
Setting machines are versatile and 
can be tooled for almost any size 
and shape of work. They are avail- 
able in floor and table models. 

Townsend tubular rivets are 
available in steel, brass, copper, 
aluminum and other special mate- 
rials. Quick delivery is assured by 
manufacturing facilities and 
stocks maintained in strategic 
locations throughout the United 
States. For information write to 
Engineered Fasteners Division, 


P.O. Box 71-D, Ellwood City, Pa. 


CATALOGS 
and 
BULLETINS 


To obtain copies of literature described 
below, circle corresponding number 
on postcard inside back cover. For 
those catalogs and bulletins available 
only when requested on company 
letterhead, see page 61. 


METAL PACKINGS—Bulletin AD-166, 
24 pp. Contains information for selection, 
application and installation of metal pack 
ing. Includes explanatory _ illustrations 
Final section of booklet discusses testing 
and service facilities available. Garlock 
Packing Co, 438 Main St, Palmyra, NY. 
Circle 331, Reader Service Card 


ROTATING UNIONS—Catalog, 20 pp 
Describes rotating unions for water, steam 
and air service, with charts, engineering 
drawings, cutaway photos, installation in 
formation for all sizes and uses. Dueblin 
Co, 1919 Stanley St, Northbrook, Ill 
Circle 332, Reader Service Card 


FORMABLE SANDWICH CORE MaA- 
TERIAL—Bulletin SP-1, 12 pp. Describes 
how core is manufactured, how character- 
istics can be used to advantage. Narmco 
Resins & Coatings Co, 600 Victoria St, 
Costa Mesa, Calif. 

Circle 333, Reader Service Card 


AUTOMATIC CONTROLS—1959-60 
catalog R-1650, 56 pp. Full specifications, 
operational description and general appli 
ations are included for each product in 
line of controls for heating, refrigeration 
and air conditioning. Cross-indexed by 
type or use. White-Rodgers Co, 1209 
Cass Ave, St Louis 6. 

Circle 334, Reader Service Card 


VARIABLE-SPEED PULLEYS—Bulletin 
4101, 12 pp. Revised bulletin describes 
line. Gives technical information for five 
sheaves, rated 2, 3, 5, 10 and 15 hp 
I B Wood's Sons Co, Chambersburg, 
Penna 


Circle 335, Reader Service Card 


Townsend Company 
ee ca inch alaeen meee 
Circular slide-rule calculator, AD-188 

Engineered Fasteners Division Shows how many capacitor KVAR of 


correction is needed to raise existing cir 


factor requirements. Also contains refer 


ELLWOOD CITY - PENNSYLVANIA ence table that show KVAR required for 
classification B motors and % reduction 
in line current that may be achieved with 

(Continued on page 61) 


In Canada: Parmenter & Bulloch Manufacturing 
Company, Limited, Gananoque. Ontario 
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Get these 3 


advantages 


with V-belts reinforced with 


DACRON 


POLYESTER FIBER 


1. EXTRA-LONG SERVICE LIFE. V-belts made with “Dacron’’ 
kept this car shakeout on the job three full years without a 
belt change—52 times longer than with previously used con- 
ventional belts! Evidence of the remarkable ability of these 
belts to withstand shock loads and constant flexing. 


3. 5 BELTS DO THE WORK OF 7. The extra strength of V- 


belts reinforced with ‘“‘Dacron’’ allows the use of fewer belts 
and sheaves... permits up to 40°, more horsepower per drive 
unit, without an increase in the number or size of sheaves, 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING. . « THROUGH CHEMISTRY 


PRODUCT ENGINEERING * AUGUST 31, 1959 


2. REDUCE EXPENSIVE INVENTORIES. V-belis reinforced 
with “‘Dacron’”’ have outstanding dimensionai stability. They 
won’t shrink or stretch in storage . . . assure quick, positive 
matching for fast installation , . . eliminate costly downtime 
for adjustments. 


Savings of as much as 10°% per drive unit are pos- 
sible when you use V-belts reinforced with Du Pont 
“‘Dacron’’* polyester fiber. The strength, stability 
and extra life of these belts combine to bring down 
drive costs ... through less downtime and smaller 
inventories . . . fewer belts and sheaves .. . lower 
maintenance and fewer replacements. 


For the next drive you design or install, be sure 
you specify V-belts reinforced with Du Pont 
*‘Dacron’’. Du Pont makes the ‘“Dacron’’ fiber 
used by belt manufacturers in producing their fin 
est-quality V-belts. 

SEND FOR FREE BOOKLET: “Du Pont ‘Dacron’ Sets 
New Standards for V-Belt Performance’’. For 
your copy, fill out and mail coupon below. 


*** Dacron” ia Du Pont's registered trademark for its polyester fiber 


E. I. du Pont de Nemours & Co. (In 
Textile Fibers Department 

5518-(C) Nemours Bldg. 
Wilmington 98, Delaware 


Name — . oe 





Firm 


Address __ 
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ARSUINAW APPLICATION 


REPEATED TESTS 


MEETS 


Tests prove that Eastman couplings applied to super high 
pressure 4-ply spiral wire hose assure successful assem- 
blies. Couplings hold weil above minimum burst pressure, 


PERMANENTLY ATTACHED 
COUPLINGS 
PROVIDE BOND STRONGER 
THAN HOSE ITSELF! 


Increasing demand for greater power brought about 
the use of higher pressures in hydraulic systems. This 
not only calls for greater hose strength, but far more 
critical engineering in coupling design and application. 


EASTMAN is contributing toward the develop- 
ment of the trend toward higher pressures—-not only 
in the design and application of coupling to hose—but 
in the more exhaustive tests required to assure ade- 
quate safety under high pressure operations. 


The actual photo above is typical of many tests in 
Eastman laboratories proving that the hose did not 
fail at the coupling demonstrating that the coupling 
was designed and applied to form a bond which was 
stronger than the hose itself. 


If you have an application requiring higher pres- 
sures, let our engineering department demonstrate the 
superiority and economy of Eastman applications, 
and quote on complete Hydraulic Hose Assemblies. 


| asta 


forse a7 the pital MANUFACTURING COMPANY 
Dept. PE-8 
MANITOWOC, WISCONSIN 


WRITE today for your copies — 


Technical Bulletin 100—Medium Pressure Hose and Tube As- 
semblies, Couplings and Fittings for One Wire Braid Hose. 


Technical Bulletin 200 —High Pressure Hose and Tube Assem- 
blies, Couplings and Fittings for Multiple Wire Braid Hose. 
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MALE NPTF 


—_———S— nen corners 














Hose | Hose Coupling | Min Burst | Max Wkg. 
Catalog No. | |.D. |O.D LD. Pressure | Pressure 
(inches) | (P.Sa) | (PS 
8412-12M 1%s¢ '% | 20,000 
| 8416-16M 1%| %%& | 16,000 
8420-20M | 1 2 | 1% | 12,000 
£424-24M 2 2¥% | 14a | 10,000 


SWIVEL FEMALE JIC-37° 


| Hose | Hose | Coupling | Min. Burst | Max. Wkg. 
Catalog No | LD. | O.D. 1D. _| Pressure | Pressure 
(inches) |} (PSA) | (P.S.1.) 
8412-12FH | y 5,000 
| 8416-16FH 1 ‘ | 4,000 


8420-20FH Vi, 5 | 3,000 
| 8424-24FH ; Y, ha : | 2,500 
i i | = = Sa 


eorterednreniveetiers SYD DY 


yr, 





Hose | Hose Coupling | Min Burst | Max Wkg 
Catalog No.| 1.D. | O.D 1.D Pressure | Pressure 
(inches) (P.S.L) | (P.S.1) 
| 8412-12MH | %| 1% "%a 
8416-16MH | 1 1% 2% 
| 8420-20MH | 1%] 2 1 Sha 
| 8424-24MH | 12 2% | 17a 
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Catalogs and Bulletins continued 


recommended correction. Industrial Ca 
pacitor Section, Sprague Electric Co, 195 
Marshall St, N Adams, Mass 

Circle 336, Reader Service Card 


DESIGNING FOR DRY LUBRICANTS 

Pocketsize manual, 20 pp. Discusses 
applications of dry lubricants, their capa 
bilities and limitations. EverLube Corp, 
6940 Farmdale Ave, North Hollywood, 
Calif 


Circle 337, Reader Service Card 


JiC HYDRAULIC-PNEUMATIC SYM. 
BOLS—Reference chart, 84 x 11 in, 
punched for hanging. Reference to stand 
ard symbols and cross-referenced for R¢ 
public valves. Republic Mfg Co, 15655 
Brookpark Rd, Cleveland 35 

Circle 338, Reader Service Card 


ELECTRONIC _COMPONENTS—Gen 
eral catalog G1959-60, 42 pp. Covers 
over 800 stock items with specifications, 
applic ations and other pertinent informa 
tion. United Transformer Corp, 150 Vai 
ick St New York 13 


Circle 339, Reader Service Card 


DRAFTING TEMPLETS—5 templet 
Permit tracing of standardized, right-angl 
gear drives into new product designs 
Ratings are shown in full, half and quartet 
sizes for scaling to blueprint requirements 
Airborne Accessories Corp, 1414 Chestnut 
Ave, Hillside 5, NJ 

Circle 340, Reader Service Card 


NICKEL CASTING ALLOYS—Booklet 
26 pp. Presents condensed information on 
industries served and 
In luded 


important 


range of properties 
general applications for each alloy 
6-pp foldout tabl pinpoint 

properties of each alloy International 


Nickel Co In 67 Wall St. New York 
Circle 341, Reader Service Card 


FILTER MEDIA SELECTION-—Chart 
booklet PUR-66D. 12 pp Guides selec 
tion of proper engineering materials and 
filter media for given types of corrosive 
onditions. Lists filter media for varving 
oncentrations of more than 125 corrosive 
igents. Purolator Products, Rahway, NJ 

Circle 342, Reader Service Card 


ANALOG COMPUTER TECHNIQUES 

Tech Note No. 1, 4 pp. First issue of 
publication dealing with analog computer 
ind PP" itions. Donner Sci 
entific Co S$ Galindo Rd, Concord 
Calif 


tc< hnique S 


Circle 343, Reader Service Card 


WEAR-RESISTANT ALLOYS Bro 


chure, 32 pp. Covers 11 cobalt and iron 


base alloys with chemical, physical and 
mechanical properties presented in charts 
and tables. Heat-treatment, joining, ma 
chining and grinding are detailed in a 
separate section. Haynes Stellite Co, Dis 
of Union Carbile Corp, Dept. LT, 420 
Lexington Ave, New York 17 


Circle 344, Reader Service Card 


REPRODUCTION SYSTEM — Bulletin 
103, 4 pp. Describes and discusses CTS 
Method for attaining sharper, clean repro 
ductions. Hampton Processes, Newton, NJ 

Circle 345, Reader Service Card 


Letterhead Requests Only 


Manufacturers who published following 
literature asked that requests for copies be 
made on company letterheads. 


ABSTRACTED RUSSIAN TECHNI 
CAL JOURNALS-—Listing. Shows som« 
100 Soviet technical periodicals abstracted 
regularly by US government agencies and 
released through OTS. Listings, “English 
Abstracts of Russian Technical Journals, 
may be ordered without charge. Abstra 
tions are available by subscription. Offic 
of Technical Services, US Dept of Com 
merce, Washington 25, D¢ 


HEX HEAD CAP SCREWS—Catalog 
+ pp. Describes Grade 8 alloy steel fasten 
ers available from stock. Reference chart 
is included for identification of AN, MS 
ind NAS fasteners. Hardware Specialty 
Co, 479 Washington St, New York 13 


CARBON DIOXIDE WELDING—Book 
let EW-208, 38 pp. Discusses metal-inert 
gas-shielded-arc process of welding of mild 
steel and low alloy steels. Describes pro 
ess and necessary equipment and power 
sOUTCe osts, deposition rates and other 
factors. Applications are illustrated. Ho 
bart Bros Co, ‘Troy, Ohio 


NYLON  FASTENERS-— Fre mpl 
board presents representative binding filli 
ter, round, flat and washer head screw 
along with samples of washers, insulator 
hex nuts and set screws. Richo Plastic Ce 
4445 W Fullerton Ave, Chicago 39 


HYDRAULIC VALVES—Manual 

20 pp. Illustrates and describes operation 
ind application of pressure-controlled hy 
draulic valves. Discusses factors influencing 
Also shown are flow dia 


grams, pressure vs flow curve rating 


choice of v lve 


dimensions, drawings and_ specification 


Rivett Inc, Brighton 35. Boston. Ma 


DRAFTING FURNITURE AND 
KQUIPMENT—Catalog 10 and price list 
32 pp. Covers line of drafting tabl 
straightedges, as well as seating line. May 
line Co Inc, 619A Commerce St, Shel 
gan, Wis 
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LINEAR 


in Kel-F, Viton-A, Vyram, Poly- 
urethane, and other unusual 
elastomeric materials having ex- 
cellent resistance to many pe- 
troleum oils, synthetic lubri- 
cants, fuels, phosphate and sil- 
icate ester fluids—in a tempera- 
ture range of —40° to +500° F, 


LINEAR—specialists in close- 
tolerance molding in ali of to- 
day's modern polymers... in 
both fabric reinforced and 
homogeneous materials. 


These are automatic seals. For 
further help, call the LINEAR 
engineer. 


PERFECTION IN RUBBER 


LINEA INEAFP 


LINEAR. Inc, STATE ROAD & LEVICK ST PHILA 3° 
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Current 
Reprints 


SUB- 
MINIATURE 


Selected articles in recent issues have 
been reprinted in convenient form for 
filing. As long as the supply lasts, readers 
in US and Canada can secure one copy 
of any of these reprints without charge, 
by using one of the Reader Service Cards 
bound inside the back cover. Note that 
the card must be used within 60 days of 
publication date 
is needed, see price list at end of this 














If more than one copy 


listing 


Latest in Slip Clutches 
Describes two new designs, one of them 
a dual-spring type. Aug 31. Circle P 3 





What Is Creativity 
Latest 
trolling and stimulating 


Aug 24 


methods for measuring, con 


creativity in R&D 
Circle P 2 


Porcelainized Cast Aluminum 
How low-temperature fits may be ap 
plied to castings and 


Circle P 1 


permanent-mold 


PHILLIPS 


Phillips Control Corporation, Joliet 5, Ilinols—an acciep PareR CORPORATION 


SUBSIDIARY — SALES OFFICES: NEW YORK - PHILADELPHIA - BOSTON - SAN FRANCISCO - DENVER - SANTA 
MONICA - WASHINGTON ~ WINSTON SALEM~ CLEVELAND - DALLAS - SEATTLE~- KANSAS CITY - ST. LOUIS - DETROIT | 


sheet aluminum. Aug | 


Liquid Spring Saves Space 


62 





CIRCLE NO. 62 READER SERVICE CARD 


CIRCLE NO. 204 READER SERVICE CARD 





ilities 


For Lathe-Cut Rubber Parts 


Trained technical and engineering 
personnel, a completely modern 
laboratory and 15,000 square 

feet of space containing stock 
storage, curing, grinding and 
cutting equipment. 

Western Rubber offers you 
experience — more than 55 years 
of it—in the making of washers, 
gaskets, bushings and rings of al- 
most limitless sizes and shapes. ..all 
custom designed and economically 
produced to your specifications, 


Write or phone for in- 
formation or a visit by our 
sales engineer in your area. 


MOLDED AND LATHE-CUT RUBBER 
PARTS FOR ALL INDUSTRIES 


What it can do and how to use it for 
industrial applications. Aug 17 


Circle FE. 100 


Fiberglass Sleeve Springs 
Their high energy-absorbent character 
istics are shown by charts 


Aug 17 


ind equations 
Circle E 99 


Job Hunting and Keeping 


How to prepare a resume, handle Per 


get the right salary. July 2 
Circle FE. 98 


sonnel and 


Flameproofing the Product 
Latest data on tests and treatments that 


increase resistance to fire damage. Aug 3 


Circle E 97 


Dry-friction Damped Isolators 
For vibration problems, these isolators 
can outperform the 


Aug 3 


more popular “vis 
cous” type Circle E 96 
Filament-reinforced Plastics 

Filament-winding method bids for mass 
production jobs. July 20 Circle E 95 
Acoustoelasticity 

This important new technique analyzes 
stress by ultrasonics. July 20 Circle E 94 
Pressure Losses in Branch Fittings 

For hydraulics design, K-factor curves 
give losses at mainline takeoffs. July 20 
Circle E 93 


(Continued on page 65) 
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RUSSELL, 


BURDSALL & WARD BOLT AND NUT COMPANY 





Technical-ities 
By John S. Davey 


Quick facts on 
cold heading 


Compared to machining, cold 
heading gives stronger pieces 
at less cost. Also, the headers 
automatically control quality 
because unsound material can- 
not be used. While the scope of 
cold headers is wide indeed, it 
pays to design for them right 
at the start. 


Some rules of thumb to guide 

you: 

1. Yousave money after a run 
of 25,000 pieces (which pays 
for the set-up). 

. Maximum length of parts 
runs about 6 inches. Maxi- 
mum volume of upset is 
equivalent to length of 
stock 4\%4 times its own 
diameter. (With special op- 
erations, up to 26 diameters 
have been achieved!) 

. Various metals and alloys 
are suitable. But keep car- 
bon content in steel to 
under 0.45. 


. Concentric pieces are easier 
to form, though eccentric 
and serrated shapes are 
practical. 


. Avoid sharp corners. Allow 
generous radii. 

. Because upsets are usually 
cylindrical, oval or round 
shapes take less trimming 
than square or rectangular. 

. Hollow upsets tend to form 
cracks at edges of recess, 
so avoid them. 

. Embossing raises costs. 

. No problem heat treating 
short sections. But long 
sections are apt to be 
distorted. 

When in doubt, contact an 
expert in cold heading. 
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How high strength fasteners 
affect the holes they fill 


size bright cap screw or machine bolt. 


FIG. C 


RB&W high strength fasteners, with a capacity close to or larger than the next larger 
. PERMIT SMALLER HOLES OR FEWER HOLES 



































As simple a matter as the selection 
of fasteners can permit changes for 
better design...and also improve 
production costs and service life. 


In sketch “A”’, for example, you see 
one difference from use of RB&W 
high strength fasteners instead of 
machine bolts or bright cap screws, 
as in “B”. You use a smaller size 
fastener. Holes are therefore smaller. 
The metal section, in turn, can then 
be smaller for a saving in material 
and weight. The costlier the mate- 
rials (copper bus bars as a case in 
point), the more significant the cost 
savings. 


In sketch “C”’, fill the 3 holes with 
1” high strength bolts, and you have 
a load capacity close to 40,000 
pounds. That’s the same as developed 
by 4 bright cap screws filling holes 
in Sketch D. It costs less to drill and 
less to fill the 3-hole design. 


RB&aw “- Strength Fasteners are 
now identified by this new marking 
as well as 3 radial dashes. They have 
the proper balance between ductility 
and hardness required in high car- 
bon units. 


EFFECT ON PERFORMANCE 
AND PRODUCTION 


When tightened to their full load, 
high strength fasteners not only stay 
tight —even under vibratory condi- 
tions — but also exert high clamping 
force. It has been shown that, under 
high compressive forces, hole areas 
gain extra resistance to fatigue 
cracks. 

What’s more, the high friction 
developed virtually locks members 
together, prevents slippage. Holes, 
therefore, need not be perfectly 
aligned since they can even be 
slightly oversized without detriment. 


There’s an RB&W Fastener Man 
ready to aid you in working with 
high strength bolts — in the design 
stage or as replacement for 
SAE grade 1 or 2 steel fas- 
teners or for rivets. Write 
for helpful booklet DC-1, 
Russell, Burdsall & Ward 
Bolt and Nut Company, Port 
Chester, New York. 


Plants at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; los Angeles, Calif. Additional 
sales offices at; Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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HIGH-FLEX DUST BOOT 


made of electronically sealed vinyl film 


Wea TER 
‘ bt 









Inexpensive dust boot seals hermetically against 
abrasive chips or dust, or against corrosive liquids; 
fits on existing air or hydraulic cylinders without in- 
creasing space requirements. Example: twenty con- 
volutions in less than %” space are practical, giving 
an open length of 5” to 10”; however, any length 
desired can be furnished, with price directly propor- 
tional to number of convolutions. 

Boot has many other uses, such as protection of 
traverse screws and ball bearing slides. When trans- 
parent plastic is used, any oil leakage is trapped and 
revealed. The boot is recommended for a range of 

65" to 230°F and is now available with no tooling 
charge in a number of standard sizes from 1” to 6” 
O.D., described in literature. Also made in custom 
sizes, colors and shapes—in quantities from 1 to 1000 
—by A. F. Gagne Associates, 50 Wall St., Bingham- 
ton, N. Y. 
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SECURITY PLASTICS, inc. 


TAKES /# PLEASURE 
IN 


A PLASTIC MOLDING ~ METHOD - 
CAN SAVE YOU FROM 10% T0 20% 


QUALITY NYLON Mi 
ARE NOW AVAILABLE WITH 
USUAL HIGH M 
CURITY, MEN WH 
UR PROBLEMS HAVE C< 
IP WIT 
THAT MAKE 


AY DELIVERY OF | 





ON M6 


26), 1@),.) 


LET US PROVE 
OUR CLAIMS 


SEND US | ECURITY 
LASTICS 


DRAWINGS FOR 
4295 £. lith Ave. Hielech, Fle. 


HELPING TO MOLD THE FUTURE ... 


ell elf Vile). 


or 
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Pel-13;1°1*), lo 4,4 ee 
into the LOW PRESSURE 


ah Acia-telilomir-ice) 






Write for Bulletin H-1 
for more information or 


Telephone COLLECT 
Syracuse N. Y. HO 3-3361 
Ask for 
Alfred Gallauresi, Chief Eng 
or Wolf Vogler, Design Eng 
Machine Dept. 
OBERDORFER PUMP DIV. 
3011 Thompson Rd., Syracuse, N. Y. 


“~v¥>O FCzZ-EFcr> 


TANK G COVER 


PRESSURE CAPACITY RATINGS 





Pressure P.S.1. Delivery G.P.M. | Motor H.P. 
50 1.12 Ys 
100 1.08 Va 
150 1.04 V3 
200 1.00 Vs 


Using Hydraulic Oil of 170 SSU Viscosity at 100° F Temperature 


CYLINDER SELECTION TABLE 
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Piston | Cylinder Force Lbs. | Cylinder 
Dic. | 50 | 100 150 200 Speed 
Inch | psi | PS 8 PSI | PSI | Inch/Min. 

1 | 39 | 738 (| 117 157 294 
M% 62 123 184 245 188 
1% | 88 | 177, | 265 353 131 
2 157 314 | 471 628 73 
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SPECIAL 


CHECK VALVES 


for 
Submersible 
Pumps 





SILICONE TREATED 


RUBBER POPPET 


Tapped one or two 
holes for attaching 
Pressure Switch, 
Pressure Gauge or 
Snifter Volve. 


No. 350 


Here’s the answer to your Check Valve 
problems on submersible pumps. The 
taper-type rubber poppet is noiseless, 
does not leak, opens easily. Works in 
any position. 

All bronze body. Five sizes, %” 
through 2”. May be tapped for one or 
two side connections as shown. Used 
as original equipment by many lead- 
ing pump manufacturers. 








Write today jor Bulletin 203, or telephone 
Harrison 3313 for more information. 


STRATAFLO PRODUCTS, INC. 


FORT WAYNE, INDIANA 
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EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 


The advertising rate is $31.20 per inch for 
all advertising appearing on other than 
contract basia. Frequency rates quoted 
on request. 





UNDISPLAYED RATE 
$2.10 per line, minimum 2 lines. 
Wanted ads in this style, % 
rate. To figure advance 
5 average words to a line. 


Position 
the above 
payment count 











Well financed company has recently ac 
quired patent rights to new and revolu 
ionary constant tension spring. We are 
looking for a thoroughly qualified, young 
and very competent spring engineer. Must 
be presently employed. Should know met- 
allurgy and spring equipment. In addition 
should have an ingenious mind to help un 
cover the limitless uses for this substantial 
development. Plant located in medium size 
town in mid-south. Absolutely ideal living 
and working conditions. Excellent growth 
potential. This is a once-in-a-lifetime op- 
portunity for the right man 


All replies strictly confidential 
P-2356, Product Engineerir 


20 N. Michigan Ave Chik 
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Current Reprints continued 
Friction Drives 

Iloating idlers give proper pressure be 
tween steel shafts for vibrationless drive. 
apply them. 
Circle FE. 92 


Equations show how to 


July 6 


Four Ways to Stop a Motor 

Ihey range from mechanical to capaci 
tor braking for an induction motor; table 
July 6 

Circle E 91 


shows limitations of cach 


Experiments, with Statistical Certainty 

What variations in performance to ex 
pect for components that will pass pro 
duction tolerances. July 6 Circle E 90 


Test Rates Solid Lubricants 
How press-fit method works; with list 
of high-pressure candidates. June 22 
Circle FE. 89 


Gearing for Higher Speed Ratios 
Novel planetary system does it by pair 
ing helical with spur gears; with design 
data. June 22 Circle FE 88 
Nylon’s Tough, New Rival 
Design data on a new plastic-rubber 
blend with similar mechanical properties 


and lower cost. June 8 Circle FE. 86 


Roundup of Assembly Methods 
16 pages of illustrated how-to's on all 
the ways to put parts together, distilled 
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Circle FE. 84 


from previous articles in 


neering. June 5 


QUANTITY PRICES 


For single shipments of any one title to 


companied by r 


one addr ss on order a 
mittance, quantity orders will be supplied 
at the following prices as long as the sup 


ply lasts 


Quantity Price 


per Copy 
$0.25 

104 Write for quotation 
Make checks payable to PRODUCI 
ENGINEERING, West 42nd St 
New York 36, N. Y 
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“Teel, . wanna buy an ‘approved’ 
stamp for those blueprints .. .” 


a 


Latest in Vellumoid’s line of out 
Standing gasketing materials 


VELBUNA WG-1 
Excellent for app! 
ing medium or 
loads requirir 


ft 


ations involy 
gh compression 
qU B both 
and conforrn at ’ 
at y 


' 


firmness 


; VELBUMNaA WG-1 
/OmMpour Jed 
and Buna N 


combined by a 


‘ 
1 high grade fibre 
synthetic 


specia 


rubber 
proces 
VELBUNA WG-1 


ter r 

Cense ene 
with outet 

0 ) f ealing 
acterist 


VELBUNA WG.1 


xCeé 


VELBUNA WG-1 
Your answer t i wice npge ¢ 
service 


‘ 


We'll be happy to furnish sam 


ples for testing on your particy. & 
lar application Y/ 


Write Today 

THE VELLUMOID COMPANY 
54 Rockdale St 
Worcester, Mass 
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Giants of American instrument industry, including such firms as. . . Couplings 
®@ Bulova Research & Development Laboratories, Inc. Hose ... - © 
® Eclipse Pioneer, Division of Bendix Aviation Corp. Meshanten! - : = 
P ° e » = 
@ Federal Telecommunication Laboratories, Inc. eee wanenes 
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®@ General Electric Co. sae 
Pneumatic 67 
® Sperry Gyroscope Co. 
and many others think of CHATILLON, when instrument design D 
calls for the ‘world's most accurate spring”’. 
. — , ‘ D 
CHATILLON . . . the leading manufacturer of precision springs is pcre 
Z . ° Variable Speed , 2nd Cover 
particularly proud of the improved performance record of instru- 
ments using the noteworthy CHATILLON developed temperature- 
compensated alloy ‘‘Iso-Elastic’’. The hysteresis error of this remark- F 
able spring is less than .05%, of deflection. Drift does not exceed 
02% of deflection in 5 minutes. These characteristics plus tempera- Fastening Methods ... ,. 
ture compensation insure the ultimate in precision spring production. ALORS EY Se eee 59, 65 
CHATILLON makes Extension, Spiral, Torsion, Compression and Fittings, Hose, Pipe & Tube . 60 
Form Springs of Iso-Elastic material, as well as springs of all con- Flexible Couplings...... 11 
ventional alloys. 
To find out how ‘the World's Most Accurate Spring" can better your G 
product and for engineering bulletins, write CHATILLON SPRING 
DIVISION. Gaskets .. «>. “2 
"U.S.A, Pat. No. 2174171 Geare ... = 
JOHN CHAT wel aol 
C ' 
685 CLIFF STREET, NEW YORK 38, N.Y. 
Manufacturers of Scales, Force Measuring Instruments and Precision Springs Since 1835 capveieeeaarinn 
Mechanical ... - ; 64 
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Typical Control Functions 
solved by AIR CIRCUITRY 





WESTINGHOUSE 
“H” CONTROLAIR® VALVES 


Air control valves are not limited to direc- 
tional control in Westinghouse Air Brake 
Company’s complete line of Air Circuitry 
components. Pressure control, in addition 


to directional control, is obtained with the 
versatile ““H" CONTROLAIR Valves. The 
position of its operator 
or knob 

livered by 


lever, pedal, cam 
determines the air pressure de- 
the valve. Changing operator 
positions changes delivery pressure. 
Precise pressure graduations may be made 
in one or two outlets to provide exacting 
remote control of variable force and posi- 
tioning applications. Besides those functions 
illustrated a wide variety of pressure and 
directional control combinations is available 
For details, ask for Catalog D4-65.00. 


Applications for “H” 


Valves are limitless 


CONTROLAIR 
They operate: 


Throtties Rolling Mills Merine Propulsion Engines 
Clutenes Presses onstruction Equipment 
Brekes Shears ov OD g Rigs 

Clamps onveyors Production Tools 

bates Dredges Cranes « hovels 


and many other kinds of equipment and 
machines. In “H” CONTROLAIR 
Valves are used wherever it is necessary, or 


fact . 


preferable, to have instant and convenient 
control of the flow of air into a pneumatic 
circuit and of the pressure build up of air 
in that circuit 


What is AIR CIRCUITRY ? 


This is the Westinghouse term for applica- 
tion of pneumatic control systems to indus- 
trial production operations. Safe, economi- 
cal, precise AIR CIRCUITRY is now being 
used to solve the most rigorous and complex 
control problems in industry. Westinghouse 
Air Brake has pioneered the application and 
development of air control for more than 
80 years. Today our engineers can design an 
air circuit which will help you boost produc- 


tion and cut costs in your plant or shop 


1. SINGLE LINE PRESSURE CONTROL—Pressure regu- 
lation in a single line is obtained through the 
H-2 CONTROLAIR Valve. This lever-operated, 
3-way, pressure regulating vaive increases, de- 
creases or maintains outlet pressure according 
to its lever position. Several types of lever return 
or holding functions are available 





2. DIRECTIONAL PRESSURE CONTROL — The HC-2 
CONTROLAIR Valve provides pressure gradua 
tion to either of two outlets. This lever-operated 
4-way, pressure regulating directional valve con- 
sists of two 3-way directional valves and a 3-way 
pressure regulating portion. Lever movement 
either side of its “Neutral” position selects the 
outlet to be activated. Further lever movement in 
the same direction controls the pressure of the 


air delivered to that line 





3. DIRECTIONAL AND PRESSURE CONTROL — Pressure 
regulation plus full supply pressure directional 
control is possible with the HD-2 CONTROLAIR 
Valve. This lever-operated valve consists of two 
3-way directional valves and a 3-way pressure 
regulating position. Each unit has its own outlet 
Lever movement either side of “Neutral” pro 
vides full inlet pressure to a chosen outlet plus 


graduated pressure to a third outlet 


ww 
bd 


a z : 
ty @ 


< 
4. TWO RATE PRESSURE CONTROL—The first 60° of 
lever movement from the “Off” position provides 
an increase in delivery pressure from 0 to 40 of 
maximum value in the H-2-E type CONTROLAIR 
Valve. The remaining 32° of lever movement 
increases from 40% to its maximum value. Used 
in applications that require closer pressure 
adjustment at the low end of the delivery pressure 


range than at the high pressure end of the range 


See the Yellow Pages under Cylinders for the Name of Your Local Distributor 


WESTINGHOUSE AIR BRAKE COMPANY 





INDUSTRIAL PRODUCTS 


DIVISION, WILMERDING, 


PENNSYLVANIA 
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DAVID BROWN 


at work 
around the worid 





Radicons drive coal feed conveyors at one of England's largest power plants 


WHY O.E.M. INSTALLATIONS ACCOUNT 
FOR 85% OF RADICON SALES 


In Europe, Africa, South America, Australia, Canada and the U. S., Radicon 
speed reducers are harnessing motor speeds into working power for all in- 
dustry. 

From missile launchers to supermarket check-out counters, product design 
engineers have come to know the important 1-2-3-4 reasons why Radicons 
are specified on so many different industrial applications—and why OEM 
installations account for 85 percent of the David Brown Radicon sales. 


1. PRICE—The original equipment manufacturer is always fully pro- 
tected on the industry’s accepted discount, and Radicon drives are still com- 
petitively priced at the user level. 

2. RELIABILITY —Trouble-free operation under all operating ex- 
tremes. 

3. PRODUCT LINE —A Radicon in the size, type and ratio for every 
job. 


4. DELIVERY —Off-the-shelf on Radicons in 14 sizes, 144” to 14”, 8 
types, 17 ratios from 5:1 to 250:1. 


Get the details on the cooperative service of 
David Brown companies around the world— 
on the next installation! 


ID BROWN, inc. 


(one of the David Brown Industries) 
999 Beecher Street, San Leandro, California 


6025 Atlantic Bivd., Maywood, California 
1224 S.W. Morrison St., Portland, Oregon 
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PE into 
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ey = ES yy SER Beryllium copper is an ideal spring material because of its natural 
a aah inherent characteristics. It is non-magnetic, has the corrosion resist- 
ap ang i ‘oo Pele See = Bi ance of pure copper, high electrical conductivity, high wear resistance 
perior 1-7000 and a high endurance life. The temperature used to develop spring 
— Ale - SS og SJ aie temper also serves to relieve internal stresses remaining from cold 
ass. . hin & fen ee oa work. The ability to conform to jigs and holding fixtures during heat- 
way, Mile High Center, Alpine 5-2981 treatment makes it particularly well suited for our specially designed, 
Detroit 26 . . . P. B. Robinson, 856 Penob- patented machines. The wire is placed upon the mandrel in an exact- 
Re to rea aon . ie a ing manner, strictly in accordance with the engineered design. The 
mh springs are set to this design by heat-treatment while they are still on 
New York 36... B. K. Adams, R. G. Wal- the mandrel. There is no spring back upon removal from the mandrel 
sce, 500 Fifth Ave., Oxford 5-5959 with the result that the springs are uniform, stable and free from drift. 
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Bldg., Express 1-1314 compression springs, flat springs, strip springs, contact | rrooucr 
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...to make your design ideas 


a your new product design require an elastomeric 


material with special characteristics? 


LORD can assist you by developing and manufacturing custom 


elastomeric paris—molded and bonded—to meet the most 
rigid specifications. Various combinations of the above 
properties can be incorporated to satisfy unusual designs, 


special configurations, severe operating conditions. 


LorD capabilities include thorough knowledge of all modern 
elastomers, special skills in creating custom formulations, 
complete testing and production facilities and exceptional! 
success in solving difficult assignments. Superiority of the Lorp 


rubber-to-metal bond is common knowledge. 


For custom-built elastomers to translate your idea into a 
profitable new product, contact the nearest Lorp Field Office 
or the Main Office, Erie, Pennsylvania. 


70 CIRCLE NO. 70 READER SERVICE CARD 





ORD 


SOnDED RUBEX 


FIELD ENGINEERING OFFICES 


ATLANTA, GEOR 

BOSTON, MA 

CHICAGO N Michiga € NEW YORK,NY 

PHILADELPHIA, PA PEnnypacker 5 . 355 
SAN FRANCISCO, CA EXbrook 628 


DALLA TEXA 
DAYTON 
DETR TM WINTER PARK, FLA Midway 


anada Railway & Power Engineering Corporation Limited 


LORD MANUFACTURING COMPANY - ERIE, PA. 


PRODUCT ENGINEERING - AUGUST 31, 1959 





l'o be fully informed of all the significant new developments in your 


field is a vital and never-ending task. We make this big job easier fo1 
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reprints of articles you'll use most often for a concise, 
ready source of material 
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, ' , 
new catalogs and bulletins (those summarized in Prod 
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INJECTION MOLDED — Produces parts that 
are absolutely flash free with a uniform den 
sity to give better service life and appearance 


CLOSE TOLERANCES— Tolerances of + .002 
are easily maintained giving the designer 
complete freedom and the user a_ better 
product. 


CUSTOM DESIGNED COMPOUNDS — Each 
compound is specifically designed in color or 
black out of synthetic, organic or silicone 
polymers to match your application 


FOR MORE INFORMATION AND 
YOUR COPY OF THE MR INJECTION 
MOLDING HAND BOOK... 


FREE COVER TO BIND YOUR ry 
— — > 
MR "FACTS FOR FILING” PAGES 
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D EXCLUSIVE INJECTION MOLDING FOR CUSTOM RUBBER PARTS 


TECHNICAL ASSISTANCE IN DESIGN— MR 
maintains a complete laboratory staffed with 
engineers who are at your service to solve 
design problems 

RUBBER-TO-METAL BONDING— This im 
portant phase of industrial rubber use has 
been highly developed at Minnesota Rubber 
with special techniques to insure a perfect 
bond. 

PROTOTYPES BY KOTOKAST— Every de 
sign engineer w ill find this economical method 
of produc ing prototype parts a boon when 
he wants to test his design 


DEPARTMENT 225 + 3630 WOODDALE AVE. 
MINNEAPOLIS 16, MINNESOTA 


CIRCLE NO. 202 READER SERVICE CARD 





quality and durability of 
GRAPHITAR’ bearings 


(CARBON-GRAPHITE) 


proved in 15 years of 


continuous success in 
BELL & HOWELL 


movie projectors 


Bell & Howell Company of Chicago, Illinois, have utilized GRAPHITAR bearings in 
their motion picture projectors for more than 15 continuous years. They’ve found that, 
regardless of how many hours or under what conditions these projectors operate, the 
GRAPHITAR bearings always give long, successful, trouble-free performance. 


For this reason, GRAPHITAR bearings were specified in the front reel assembly of 
Bell & Howell’s newest 16mm sound motion picture projector, the 398A, used widely 
in schools, churches and in industry. These same bearings also are employed in four 
other higher-priced models of the Bell & Howell line. 


The GRAPHITAR bearing in this application is typical of thousands of everyday 

uses for GRAPHITAR. Because of its unusual qualities of mechanical strength, 

resistance to chemical attack, lightness of weight and its self-lapping, self-lubricating 
Bulletin No. 20 gives com- properties, GRAPHITAR has been the choice of design engineers for use as seals, 
plete engineering facts on bearings, vanes, piston liners and many other parts. Perhaps GRAPHITAR will prove 
GRAPHITAR. Write for ideal in your application. Our engineers can assist you in utilizing GRAPHITAR to 
your free copy. greatest advantage. 
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THE UNITED STATES GRAPHITE COMPANY 


DIVIS| THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 
GRAPHITAR’ CARBON.-GRAPHITE © GRAMIX POWDERED METALLURGY ® MEXICAN 2APHITE PRODI e USE 


CIRCLE NO. 203 READER SERVICE CARD 





